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If it does, it’s time fora Honda smooths out the ride. And its 
lawn tractor. 2 we, exclusive Hydrostatic Drive 
Consider our H4514 2 System lets you stop, go 
lawn tractor. Its seat .. slow, fast and any- 
conforms to you. *^ where in between 
There's ample leg- in one fluid move. 
room. All the con- $ i With one simple 
trols are within easy MI lever. 
On top of all 
that, it has a 
Ra " completely re- 
Vaya cutting system for 
a beautiful finish every time. 


reach. And theyre 42 
easy to operate. 

Its unique liquid | 
cooled twin cylinder 4- "— 
engine lessens vibration and 


TWO HOURS OF MOWING YOUR LAWN 
SHOULDNT FEEL LIKE TWO HOURS OF THIS. 


Now all you do is sit back, 
relax, and enjoy giving your lawn 
the best mowing it’s ever had. 

est drive the Honda H4514 
today" While youre at it, try out 
the whole line. And put your old 
lawn tractor out to pasture. 

For the nearest dealer, consult 


your Yellow Pages HONDA 

or call our toll-free 

number. And ask 

about convenient Equipment 
1-800-426-7701 


financing. 


For optimum performance and safety, we recommend you read the owner's manual before operating your Honda Power Equipment. *At participating dealers. Shown with optional cutter deck. 


C 1990 American Honda Motor Co. Inc. 


SUPERVISE 
SECURITY 


By ÍA SAFE HOUSE 


B E | 1 Get Superior Home Protection Plus Easy 
E BE = | Wireless Installation and Expandability 


This electronic SAFE HOUSE system is supervised. Its remote 

| W 5 IER sensors automatically self-test and report to the control center every 
Protects Windows and Guards Doors one hundred minutes. The center indicates tampering, previously 
opened doors and windows, even low batteries—you'll be aware of 
troubles before they can compromise your security. 


Big Selection of Security Accessories 


Wireless operation makes it easy to add entry and fire sensors 
where you need them, even to an outbuilding up to 150 feet away. 
You can also connect an external siren, strobe light or phone dialer. 

! | z Basic system including one entry sensor is only $219.95. Now's the 
Uses Wireless Sensors time to add superior supervised security to your home. 
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CREATING NEW STANDARDS Radie Shack 
RELIABLE QUALITY —Over 1500 PROMPT SERVICE —7000 drop-off A MER ICAS 
engineers and technicians develop, points nationwide insure dependable if i | 

evaluate and test to our exacting service to your satisfaction. More than TECHNOL O GY 
standards that have evolved since 1,000,000 parts stocked. We service 

1921—NOBODY COMPARES what we sell—NOBODY COMPARES STO R E SM 


Prices apply at participating Radio Shack stores and dealers 


NorelcosS patented "Lift 
and Cut™” shaving system 
vives you a shave that is skin 


"lose — without the blades 
even touching your skin. 


As the hair enters the chamber... 


e.a blade cuts it. 


The continuous precision- 
-utting action of dozens 
of lifters and self-sharpening 
olades—at thousands of 
yevolutions per minute— 
vives you a Shave like none 
other. 

The Norelco” Lift and Cut 
shaver. What makes it close, 
akes it comfortable. 


,JNoreico 


© 1989 Norelco Consumer Products Company, 
A Division of North American Philips Corporation. Stamford, CT 06904 
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Heat-tolerant materials; lighter, 
simpler parts. These are the keys 
to achieving more powerful and 
efficient jet engines, experts say. A 
bold new program is in the works 
to develop these technologies by 
the early 21st century. 
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The integrated 
house 


Standardized home automation | RECREATION 
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for most of us, but for one family A aa 

it’s practically here. A single net- door lock 
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Luxury 
roadsters 


It’s been almost 20 years since 
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market SL. Porsche’s Carrera 2 is Product information ............... DIO 
its first all-new model since 1978. Looking back .......................... MO 


Now these German auto makers 
have introduced two new sports 
cars that possess not only high- 
price, but exclusivity. 
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What's News 


aterials scientists have a hot 
idea, Associate Editor Stuart 
F. Brown tells us in this 
month’s cover story. Not necessarily a 
new or revolutionary one, but very 


| hot, nonetheless. High temperatures, 


you see, are directly related to the ef- 


toward the 21st century, designers 
are now working out the kinks on 
new, highly heat-resistant materials 
that will enable the next generation 


| of jet aircraft to burn hotter, and 
| therefore put out greater power more 


| remarkable fact,” said Wood, 


efficiently. 

Advanced heat-resistant materials 
are only one part of a concerted $5- 
billion 16-year project called the In- 


tegrated High-Performance Turbine | 


Engine Technology effort. Involving sci- 
entists and engineers from the gov- 


ernment, the military, and private in- | 


dustry, this initiative doesn’t have a | 


single aircraft design as its target. 
“Rather,” Brown notes, “the goal is to 
assemble a smorgasbord of useful 
technologies from which individual 
engine builders can pick and choose.” 
A ufacturers will be making these 
future menu selections, we may 
also witness the next great adventure 


in space: manned exploration of Mars. 
According to John Noble Wilford, the 


bout the time that aircraft man- 


| Pulitzer Prize winning science writer, 
“The Red Planet may be the most cle- | 
ment place in the solar system, outside | 


Earth.” And it’s just a matter of time 


before we get there. In our exclusive | 
| excerpt of his upcoming book, Mars | 


Beckons, Wilford describes just what 


it will take to make Mars inhabitable | 


by earthlings. 

The groundwork to be done before 
colonists can set up housekeeping on 
Mars was the main order of business 
recently at the U.S. Space Foundation’s 
annual symposium in Colorado Springs, 


Colo., where Vice President Dan Quayle | 
declared the exploration of Mars to | 


be “this administration’s first major 
space decision.” Dr. Lowell Wood of the 
Lawrence Livermore National Labora- 


| tory excited at least a few people with 


his controversial plan to achieve a 
Mars landing in this decade, and at a 
cost of barely $10 billion. “The truly 
“is that 
everything required can be purchased 
for near-term delivery at the present 
time. It is all here now.” 
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antastic journeys beyond Earth 
date to second-century satirical 
accounts by Lucian of Samosata. 
It was only after another 1,600 years 
that Napoleon Bonaparte dreamed— 
more modestly but equally unsuccess- 


| fully—of nonstop ground travel from 
ficiency of jet engines. And, looking | 


Paris to London. Now this quest too is 
within sight. 

Author Robert Gannon takes us on 
a revealing inspection of the tunnel 
being bored beneath the chalky sea- 


bed of the English Channel. After | 


more than two dozen false starts, the 
Chunnel project broke ground in 1987. 
“Possibly as soon as December,” Gan- 
non reports, “two machines boring the 


middle tunnel will meet. Napoleon’s | 


dream of being able to ride a horse 
from France to England will finally 
have come to pass.” 

It is some 32 miles between the 
Folkestone and Calais terminals of 
the Chunnel—arguably one of histo- 


rys most ambitious engineering pro- | 


jects. Less ambitious, but more mileage 
intensive, is a POPULAR SCIENCE car test. 


In preparation for comparison tests | 


that will appear in upcoming issues, 
POPULAR SCIENCE editors drove nine 
cars approximately 10,000 miles, on 


mountain and desert roads, test | 


tracks, freeways, and city and subur- 
ban streets. This month we bring you a 
nose-to-nose analysis of the new 
Mercedes 300SL and the Porsche 
Carrera 2. I won't spill the reviewers’ 
judgments on these sports cars—or 
the minivans and four-wheel-drive 
wagons that will be featured in up- 


coming issues. But I'd like to share 


my personal observations of car test- 
ing as demonstrated by our staff: 

eA brown bag lunch on a station 
wagon tailgate is as good a time as 
any to inspect fit and finish details. 

*On-board engine control comput- 
ers can be scrambled by cellular 
phones, power lines, or weird stuff go- 
ing on at Edwards Air Force Base. The 
owners manual wont tell you, and we 
still don't know which. 

*[n this world there are three gas 


mileage ratings: those published by | 


the EPA, those you can expect to get, 


and those achieved by car testers— 


each worse than the other. 
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Now, Save Over $80 With The Free 
Pennzoil Car Care Savings Book! 


This is the one book you'll want to read cover to 
cover. Because it's filled with coupons that will 
save you over $80 on top-quality car care prod- 
ucts, from some of the best names in the car care 
industry! 

And it's yours free just by mailing in 5 coupons 
from the back of specially-marked bottles of 
quality Pennzoil" Motor Oil. 

So send for your free Car Care Savings Book 


today - and start saving over i 
$80! Because when it comes 

to great products and 

great savings, Pennzoil PENNZOIL PENNZOIL 
wrote the book on it. C — 
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Readers Talk Back 


| Nuclear reactions 


Although I am a committed environ- 
mentalist, “Next Generation Nuclear 
Reactors—Dare We Build Them?” 
[April] presents a good case for re- 
consideration of nuclear-generated en- 
ergy in the light of new designs. How- 
ever, you passed too lightly over the 


industry's consistent history of dishon- | 


esty, something that makes it difficult 
for the public to trust its health to 
such a group again. I am thankful you 
provide technical information in easy- 
to-understand terms, but wish PoPULAR 
SCIENCE would be less timid about po- 
litical implications: Call a liar a liar 
when it's public record. 


Jackson J. Benson, La Mesa, Calif. | 


Your slant against nuclear power 
showed clearly in your article. Why 
didn't you expand on the fact that nu- 
clear plants already generate about 20 
percent of our nations much-needed 
electricity? Your articles should be pre- 
cisely factual, with no bias. 

K. Felix, Mesa, Ariz. 


We keep hearing about alternative 
sources of energy, yet none has proven 
practical. To preserve our environment 
and fast-disappearing fossil reserves, 
we must move toward safe nuclear 


the few accidents that have involved 
nuclear power with the number of 
deaths from car accidents because of 
drunk driving. 

Emil Gaynor, Camarillo, Calif. 


An endorsement of nuclear reactors 
from Paul Gray carries less weight 
with me than threats from a profes- 
sional wrestler. The technical solutions 
to the production of electrical power 
are not the issue: neutralization of the 
waste is. To bury the problem, as has 
been suggested, doesn't eliminate the 
waste. Let nuclear die for now, and 
build anew only after we find a solu- 
tion to the waste problem. 

Brad Reed, West Covina, Calif. 


There should be no problem with 
radioactive-waste disposal: We can 
store it at Paul Gray's house. Just as 
long as it's “Not In My Backyard.” 
Walter Perkins, Edwards, Calif. 


In "What's News" [April], you rightly 
say that we face an imminent energy 
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shortage and that continued reliance 
on fossil fuels may contribute to global 
warming. But after Three Mile Island 
and Chernobyl, it's clear that humans 
and machines are fallible and that the 
price of nuclear power is too high. I 
do not want to leave our children a 
world pockmarked by nuclear-waste 
and meltdown sites. I prefer power 
from the sun, wind, and tides. 

Chris Ford, Santa Monica, Calif. 


If in the 1950s we had begun spend- 
ing on solar power what we have now 
wasted on nuclear, today we would 
enjoy near-unlimited nonpolluting 
energy. 

Louis B. Hall, Pacific City, Ore. 


Overpopulation is the major contrib- 
utor to energy shortage: Wouldn't it 
be more economically and environ- 
mentally practical to limit families to 
two children? Conservation begins at 
home! 

Jackie Leonard-Dimmick 


Atherton, Calif. | 


At press time, PoPULAR SCIENCE has 
received more than 5,435 votes in the 
survey [Cast Your Vote on Next Gen- 
eration Nuclear Power]. We plan to 
print the results in the July issue. 


| —The editors 
power. I find it hard, also, to reconcile | 


On the firing line 


In the article about the GE Plastics 
house, you asked: If we build with 
| more plastics, will more lives be lost 
| because the houses burn faster and 
produce denser, more toxic smoke 
[^Reinventing the House," March]? 


Editor's note: The molded-resin fur- 


niture on the first-prize-winning deck 
in "Decks That Solve Problems" [Ap- 
ril] is from Rubber Maid's Estate 2000 
casual-furniture collection. The credit 
was omitted from the caption. 


The researchers at GE Plastics must 


have sighed with relief at that wording | 


because it enabled them to say, "the 
fire-hazard characteristics are at least 


comparable to [standard] wood-frame | 


construction," and would thus not in- 
crease deaths. Why doesn't GE instead 
use GE Silicones' new virtually smoke- 
less and non-burning plastic tiles and 
wall coverings, containing the addi- 


tive SFR-100? That way, rather than | 


maintaining the usual risk, lives 
might actually be saved. 


Willem D. Veenhof, Crest, Calif. 


GE Plastics is researching the respon- 
sible use of plastics in building and 


construction to create higher perform- | 


ance at an affordable price. The Liv- 
ing Environments House is the flagship 
of that research. We use engineering 
thermoplastics, which are recyclable 
and have high strength and lower com- 
bustibility and smoke generation than 
several plastics found in construction 
today. Many GE programs aim to im- 
prove the fire performance of products; 
the additive reader Veenhof refers to 
is but one of these. The Living Envi- 
ronments House wasn't intended to 
showcase every application of GE ma- 
terial. Also, we expect that SFR-100 
will find commercial success because 
of its benefits.—Tranny Mitchell, mar- 
ket development specialist, GE Plas- 
tics, Pittsfield, Mass. 


Unlearned lesson 


In “The Lessons of Loma Prieta” 
[March], you said the Bay Bridge was 


built in the last 15 years. In fact, it | 


was constructed in the 1930s at the 
same time as the Golden Gate Bridge. 


Frank S. Miller, Columbus, Ohio | 


Address letters to Readers Talk Back, PoPULAR SCIENCE, 
2 Park Ave., New York, N.Y. 10016. Or fax your letter to 
us at (212) 779-5468, We reserve the right to edit for 
space and clarity and cannot answer unpublished letters. 
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correspondence and payment to CCC (21 Congress St., 
Salem, Mass. 01970); specify CCC code 0161-7370/ 
85/$1.00—0.00. Copying done for other than per- 
sonal or reference use without the written permission 
of Popular Science” is prohibited. Address requests 
| for permission on bulk orders to Chief Editorial Asst., 
Popular Science, 2 Park Ave., New York NY 10016. 
| Popular Science* is a registered trademark of Times | 
| Mirror Magazines, Inc. 
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BY JUDITH ANNE YEAPLE s 


4 Thermal suit 


Whether you're hiking at high al- 
titudes or stranded in a car dur- 
ing a blizzard, this hypothermia 
suit could save your life. Made 
of foam and moisture-proof plas- 
tic, it's stored in a 15-inch cylin- 
der. It was designed by Rebecca 
Stames of Rochester, N.Y. 


Lightning listener > 

Don’t let lightning storms sneak 
up on you. Storm Alert detects 
the radio frequency signals that 
ground strikes produce. An alarm 
sounds after it counts six strikes 
within three minutes. The $90 de- 
vice is made by Sferic Systems, 
Box 681, West Chester, Pa. 19380. 
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Agile fighter A 
Scaled Composites in Mojave, Calif., 
designed the ARES (Agile Responsive 
Effective Support) aircraft for anti-hel- 
icopter missions. The asymmetric fuse- 
lage nestles a 25mm cannon on its right 
side, keeping gun gases from the tur- 
bofan engine air inlet on its left. For- 
merly dubbed the Mud Fighter [Wild 
Wings," Feb.], the prototype plane is 
low in cost, agile, and adaptable for 
other military purposes. 
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Micro stamper A 


Stamp your name in tiny indelible let- 
ters on your jewelry, electronics, and 
collectibles. Made of hard steel, the 
stamp edge is rounded so you can ap- 
ply it with a simple roll-on motion. 
MicroStamp Corp., 2770 E. Walnut St., 
Pasadena, Calif. 91107. Price: from $110. 


Sun shiner > 


Store sunlight for 
when you need it. 
This solar-pow- 
ered lantern will 
produce up to five 
hours of fluor- 
escent light when 
fully charged. The 
single-crystal so- 
lar cells can gain 
energy from the 
sun even on an 
overcast day. The 
three-pound lan- 
tern sells for $99. 
Heliopower Inc., 
Box 5089, Culver 
City, Calif. 90231. 


Egg-shaped treatment plant A 


These two egg-shaped structures under construction are 
part of a set of four 149-foot-tall digesters for a waste-water 
treatment plant in West Germany. Constructed of prestressed 
concrete, the digesters hold a combined 2,118,870 cubic feet 
of raw sludge, partly turned to methane by microorganisms. 


Blimp designed for one A 

This blimp is just large enough for one. The 60-foot-long 
Zephyr 200 has a top speed of 35 mph and a price of $50,000. 
The manufacturer provides a full training program. Memphis 
Airships, Box 13037, Memphis, Tenn. 38113. 


<A “spirited” robot helps bartending 
Order an iced drink with extra lemon—but don’t leave a 
tip. Designed to be a human bartender's helper, RoboTender 
can mix more than 100 different drinks. Price: $100,000. Hon- 
eybee Robotics, 204 Elizabeth St., New York, N.Y. 10012. 
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BY ARTHUR FISHER 


What’s New 
PHOTOGRAPHY 


Maximum Maxxum "i" > 

Minolta’s Maxxum 8000i is the new top- 
of-the-line entry in the “i” (for “intel- 
ligent") series. The autofocusing SLR 
accepts the Minolta cards that prepro- 
gram the camera for special situations. 


Top speed is 's,000 second. The price with 
a 50mm f/1.7 lens is $974. 


Unique range finder V 


The unusual medium-format (six-by-six 
centimeters) Mamiya 6 is a range-find- 
er/viewfinder camera that uses inter- 
changeable lenses (50mm, 75mm, and 
150mm) that can be switched even 
when film is loaded. Body alone: $1,450. 


Cheers! > 
The traditional 
Japanese toast 
“Kanpai” is the 
name of this first- 
ever sound-acti- 
vated camera 
from Konica. The 
noise level that 
triggers the shut- 
ter can be preset. 
Designed for can- 
did snaps at par- 
ties, the compact 
35 will rotate 40 
degrees on its tri- 
pod, right or left, 
for a different 
view after each 
shot. The price 
(with funny legs) 
is $128. 
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Pistol fast > 
Squeeze the han- 
dle of the Slik 
Autofast pistol 
grip tripod head 
and change the 
camera angle in a 
trice. When the 
trigger is re- 
leased, the head 
locks in place. 
Now available 
separately, the 
head lists for 
$120. The price of 
the new Slik 
322AF tripod with 
the head is $270. 


— x 


I". w—— a a 
E 6s "ae 
gar ly Oy PLIK à Tat. a | — E 
A A f- ; 


=a -— 
= 


“a 


las LII IRE! 


OU MPUS 


Advanced auto-everything zoom 35 A 


Take either head-and-shoulders or full-figure people pic- 
tures without composing? The Olympus Infinity SuperZoom 
330 lets you do it automatically. Other features of the 
38-105mm zoom camera include an anti-red-eye flash sys- 
tem, a remote control operated from the lens cap shown in 
the photo, and double-exposure ability. Price: $610. 


This amazing new camera 
from the company that brought 
you the first automatic zooms, 
has features and abilities far 
beyond those of common zooms. 
Disquised as a mild-mannered 
compact, Super IQ, with its 
58-105mm zoom lens, can help 
you change the course of 
picture taking. Become a [/ 
master of creative lighting effects y 
with Exposure Compensation. 
Capture yourself up to five times 
in a row with Multi-Frame 
5elf-Timer. Get super close 
with Super Macro. And more. 


Once again, Fentax saves the 
day with simplicity, creativity, 
and better pictures. 


© 1990 PENTAX CORP 


CHRISTOPHER S. SPENCE 
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Hot iron and board A 

The Gemini pressing appliance has a 
microprocessor control that divides 
heat between iron and board so you 
iron fabric from both sides. Ceramic el- 
ements in the board’s surface are acti- 
vated to full heat only when the cord- 
less iron is over them. The rest of the 
board remains cool to the touch. Gem- 
ini Clothescare Ltd., The Rookery, Mar- 
azion, Cornwall TR17 OEF, England. 


Removable window tinter A 


A tinted vinyl film that sticks to win- 
dows through static-electric attraction, 
Solar Stat can be used any time you 
need solar control, such as during the 
summer, and removed when you don’t. 
Solar Stat, 18920 N.E. Fifth Ave., Miami, 
Fla. 33179. Sizes: 50 inches by 6 to 15 
feet. Prices: $24 to $59. 


Movable glass wall > 


The indoor-outdoor Opening Glass Wall 
is a top-hung door system with four- 
pivots so it can be used as a single door, 
double door, or 12-foot bi-fold. Nana 
Windows & Doors, 707 Redwood Hwy., 
Mill Valley, Calif. 94941; $5,000. 
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«Light blocks 


Deco Blocs, made 
from General Elec- 
tric's Lexan resin, are 
50 percent lighter 
than conventional 
glass blocks, says 
Glass Alternatives 
Corp. (65 Fochtman 
Industrial Dr., Petos- 
key, Mich. 49770). 
The blocks, which 
come in a number of 
colors, have molded- 
in tab locks for easy 
stacking and an abra- 
sion-resistant coat- 
ing like that used 
for windshields and 
headlights in the au- 
tomotive and avia- 
tion industries. Price: 
$5 each. 


Tap adapter A 


You can replace the 
handles on more 
than 300 tub faucets 
and showers from 
most major brands 
with the Sure-Fit re- 
placement kit, claims 
Fluidmaster (1800 
Via Burton, Ana- 
heim, Calif. 92803). 
Retrofitting is made 
possible through the 
use of valve-stem 
adapters, which 
come in 16 different 
sizes, and stem ex- 
tenders.  Hot-and- 
cold-handle kit: $30; 
shower diverter: $15. 


It's not what you say, but how you Say it. 
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ihe approach of Fathers Day 
ean bring about all kinds of 
mmotions. Even panic. And 
snat can result in a hastily 
rhosen tie or bottle of cologne. 
While no gift can say it all, 
me that shows a particular 
»oughtfulness might come 
ooser to expressing how you 
sel. The Braun shaver is such 


a gift. Every aspect of it has 
been meticulously thought 
through. 

Its thin profile is designed 
to fit the face as comfortably 
as the hand. The rubber knobs 
provide a firm hold as well as 
quiet motor noise (a thoughtful 
feature for early morning ). 

Its three position switch 


ensures a precise shave, 

Slide it into Position One 
and the shaver, with its 
platinum-coated foil, glides 
comfortably over the face. 

Position Two combines the 


trimmer with the foil to cut long, 


awkward hairs under the chin. 
And Three extends the 
trimmer above the foil to trim 


mustaches and sideburns. 
This approach produces 
a closer, smoother shave. And 
that has made Braun the best- 
selling foil shaver in the world. 
Proof that a little consider- 
ation goes a long way. 


Designed to perform better. 
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Off-road fire truck > 

This four-wheel-drive fire truck 
was designed and built by Colet 
Special Vehicles for the San 
Jose, Calif., Fire Department to 
be light and strong enough to reach 
brush fires in isolated park areas. Over- 
all, the truck is about two tons lighter 
than a conventional steel fire truck be- 
cause more than 12 percent of its 9,900- 
pound curb weight is either lightweight 
aluminum or stainless steel, according 
to Ralph Colet. The off-road fire truck 
is built on a floating aluminum sub- 
frame, whose frame rails twist to re- 
duce stress. Colet Special Vehicles, 575 
W. San Carlos, San Jose, Calif. 95126. 


Tire extender A 


PS, Tire Saver can increase a tire's 
life up to 20 percent by maintaining 
proper inflation, sealing small holes, 
and cooling its tread, says Blackstone 
Tire and Rubber Co. (837 Buckingham 
St., Toledo, Ohio 43607). The PS, liquid 
is pumped into the tire to form a 0.05- 
inch protective layer on its inner liner. 
It's available in five-gallon containers 
(above) for $320 or 20-ounce cans ($15) 
that are enough to treat two tires. 
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h Family Alfa 


The front-drive 
Alfa Romeo 164 is 
powered by a 
three-liter single- 
overhead-cam V6 
engine and can 
seat five. The se- 
dan rides on inde- 
pendent suspen- 
sions front and 
rear, and has anti- 
lock disc brakes. 
Price range: 
$24,500 to $29,500. 


| 4 Mauling Miata 


The MazdaSports 
Miata fuel man- 
agement kit boosts 
the output of the 
roadster's 1.6-liter 
engine to 150 hp, 
says Jackson Rac- 
ing of Huntington 
Beach, Calif. The 
kit includes low 
restriction intake 
plumbing, a hot 
wire mass airflow 
sensor, as well as 
a tuned exhaust 
header; $1,423. 


< Plain-English monitor 


The Snap-on MT2500 scanner tells your 
mechanic what is wrong with your car's 
engine in plain English, not confusing 
fault codes. The $700 engine monitor 
has a large liquid-crystal display and 
comes with three data cartridges that 
cover all late-model domestic cars. En- 
ter the vehicle identification number 
and the menu-driven software begins 
trouble-shooting. Snap-on Tools Corp., 
2801 80th St., Kenosha, Wis. 53141-1410. 


ONE TOUGH MOTOR OIL ANNOUNCES 
ONE TOUGH GUARANTEE... 


y 
TWO HUNDRED FIFTY THOUSAND MILES 
OR TEN YEARS. 


Use Quaker State exclusively in your new car, and our 
limited guarantee will cover lubricated engine parts for 
250,000 miles or ten years, whichever comes first. 


How tough is today's Quaker State? participating Quaker State service centers. These 
Tough enough to make this promise: Use only Quaker include many new-car dealers, automotive service 
State in your new car's engine, and if any lubricated centers and tast lubes nationwide. 
engine part not covered by the manvfacturer's warranty To participate in the guarantee program, enroll your 
or extended-service contract suffers an oil-related break- new car ata participating service center within six 
down during its first 250,000 miles or ten years, Quaker months or 6,000 miles of purchase. Use only Quaker 
il aiam State Motor Oil, and have your oil and filter changed 


State w 


pay for the repair. 


oa 


— = 


at a service center according to manufacturer's 
instructions for severe driving conditions but not to 
exceed 4,000 miles or four months between changes. 
Save your receipts. 


qu How can Quaker State make a guarantee 
c ES ——c sss this tough? 

We'll guarantee lubricated parts in engines of all Today's Quaker State has 
sizes—domestic or mores. proven its toughness over and 


Quaker State's limited guarantee covers lubricated over again in the most rigorous 


ii sii oai: d uim m li ni yi tests that the world’s auto makers 
parts in engines of every single imported and domestic have thrown at it. The result: 
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car or light truck sold in the United States. It even (ome win T 
covers the deductible on any extended warranty you eins d: om actually — 
might have purchased from your new-car dealer. Fehon p ee = 
Enrollment is absolutely free. ications tor every single 
| "'— | car sold in the United i 
See a copy of lubrication limited warranty and States. It takes a tough oil 1 
enrollment details at participating service centers. ^ toofferaguarantee this | 
Complete details and enrollment forms for the Quaker tough. But Quaker State 


State 250,000-mile or ten-year guarantee areavailableat is One Tough Motor Oil. 


T — = 
Super Blend 
SAE IOW-30 

MOTOR OIL 


The Big Q is One Tough Motor Oil. | 


©1990 Quaker State Corporation DON’T POLLUTE. PLEASE DISPOSE OF USED MOTOR OIL PROPERLY. EY | | : 
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Shoot like a pro A 


In the mid-1970s, professional film- 
makers began using the Steadicam, a 
camera stabilizing device so success- 
ful that Garrett Brown, its inventor, 
eventually won both an Oscar and 
an Emmy for outstanding technical 
achievement. Now Brown and engi- 
neers at Cinema Products Corp. (3211 
S. La Cienega Blvd., Los Angeles, Calif. 
90016) have designed a personal ver- 
sion, Steadicam JH, with a similar 
system of distributed weights. The 
camera "floats" on a gimballed handle 
assembly at the center of gravity. A 
monitor with anti-reflective coatings 
lets you keep an eye on the action, even 
in direct sunlight. The $579 fold-up 
Steadicam JR is made for camcorders 
weighing less than 3.5 pounds. 
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Six tapes in a row A 
Pioneer's CT-M6R multi-play cassette 
deck can play six tapes consecutively 
or select songs at random. If used with 
a multi-play CD player, the $450 tape 
deck can also record six compact discs 
on six cassettes. 


Paint by numbers A 
The ComputerEyes Professional Series 
video digitizer ($450) enables Mac II 
owners to capture high-resolution color 
images—from video cameras, discs, 
and VCRs—and add them to newslet- 
ters and presentations. Digital Vision, 
270 Bridge St., Dedham, Mass. 02026. 


«Mighty mouse 


Press a button on the programmable 
key pad built into this unconventional 
mouse to perform functions that nor- 
mally require a series of keyboard com- 
mands. There's no need to move the 
mouse around to select commands. The 
first version, PowerMouse 100 ($250), 
is designed to expedite work with 
spread-sheet applications such as Lo- 
tus 1-2-3, a program that doesn't nor- 
mally work with a mouse. ProHance 
Technologies, 1307 S. Mary Ave., #104, 
Sunnyvale, Calif. 94087. 


«Roadworthy 
A bit larger and 
heavier than its 
competitor, Toshi- 
ba’s notebook-size 
computer has a 
bigger and bright- 
er screen. The 
T1200XE uses side- 
lighting: Fluores- 
cent tubes beside 
the screen bounce 
light off a reflec- 
tive surface be- 
hind it; $4,000. 
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With the Kwik-Fix de-thatcher, thin 
metal fingers pick out thatch while you 
cut the grass to keep your lawn healthy, 
says Power Lawnmower Parts (Box 
60860, Rochester, N.Y. 14606). Thatch is 
a layer of roots and dead grass that may 
form above the soil line and deter the 
growth of grass. The de-thatcher fits vir- 
tually any 18- to 21-inch lawn mower, 
according to the maker. Price: $40. 


Gripping clipper > 

You can cut thorny or delicate flowers 
or other ornamentals without touching 
them using the Clip and Hold pruner. 
A spring-held plastic lever attached to 
the side of the head swings down au- 
tomatically to grip and hold on to what- 
ever you sever with the cutters. The le- 
ver’s holding spring can be quickly 
snapped off for conventional cutting, 
according to Gilmour Group/Snap-Cut 
(332 W. Broadway, Suite 815, Louisville, 
Ky. 40202). Price: $15. 


«4 Double-decker rake 


The Wonderbar rake does two jobs 
simultaneously: While the conventional 
tines rake grass or leaves into a mound, 
four-inch-long spikes move the pile it- 
self. Located halfway up the polypro- 
pylene rake head, the spikes act like a 
second set of teeth so you can move 
piles of debris with normal raking pull 
strokes instead of vertical push strokes, 
savs Barrett Rake Co. (271 Azalea Rd., 


Mobile, Ala. 36609). Price: $10. 


« Easy hand tiller 

The Hawk Talon tiller's nine 
tines easily break up hard- 
ened soil to a depth of 4!'5 
inches, claims the manufac- 
turer, Hawk Enterprises of C. 
B. (Box 366, Council Bluffs, 
Iowa 5102-0366). The unusual 
tine-and-base-plate design lets 
you till the soil and gently tamp the 
earth at the same time. Because the 
soleplate is spring-loaded and automat- 
ically retracts, it keeps the tines clean. 
Also, the tiller's 42-inch pole means that 
you do all the work standing up. The 
Hawk Talon costs $33 postage paid. 
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Moisture sleuth A 


The Plasplugs electrosonic dampness 
detector tests your home's walls, foun- 
dations, and beams for moisture. When 
moisture is present, current flows be- 
tween its two probes, and the Damp 
Detector emits either a slow click (if 
slightly damp) or a steady whine (if 
wet). Plasplugs Inc., 780 Vassar Ave., 
Lakewood, N.J. 08701. Price: $25. 


Leap-frog measurer V 


Pulsar, a tapeless measure, uses ultra- 
sound to gauge distances up to 98 feet 
— despite objects in its path, the maker 
claims. Press the “next” button, and the 
measurer ignores the first object the 
beam hits and calculates from the sec- 
ond. Fisco Products Ltd., Brook Rd., 
Rayleigh, Essex SS6 7XD, England. 
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Hot shot > 
The $80 Taymar 
butane-powered 
cordless heat gun 
goes anywhere for 
paint removal, 
auto-body repair, 
soft soldering, or 
lighting charcoal. 
Taymar Inc., 5721 
Bayside Rd., Vir- 
ginia Beach, Va. 
23455. 


| 

irc 
EUR arma 
ceto iin 


T i Parana a 
i 1 LEE: 
Vg à Hf ?4 


He na TH VETUS iub | ms Y H N o | " a REN | 


k à i 
- OW UG m n Ne 


o o mor (mel "mes mor e 


mr T 
LIUM Tu T Tas ts 


ada A m e 
nt n ha o EL Um i 

bon qs ee Ay a M a : 
"m Eata" Taiata A T = 


ee a 


With the Bosch Clic system, changing 
jigsaw blades is fast, easy, and doesn’t 
require a screwdriver. To remove a 
blade, you press the orange button 
embedded in the saw’s handle and turn 
it counterclockwise three times. Push 
the blade up, then pull it out. To lock a 
new blade in place, turn the handle 
clockwise until you hear a click. Pull 
the button up and commence sawing. 
The variable-speed jig is $265. Robert 
Bosch Power Tool Corp., 100 Bosch 
Blvd., New Bern, N.C. 28562-4097. 


nr. 9 <Three-way air power 


Triple Play, Ingersoll-Rand’s three-way 
115-volt ?4-hp air compressor, is a per- 
manently lubed unit that can be used 
tank-mounted or hand-held. And with- 
out the compressor, you have a porta- 
ble six-gallon air tank. As a tank- 
mounted unit, the 42-pound machine 
runs moderately sized air tools and 
spray guns. The compressor alone 
caulks, glues, or powers an air brush. 
The tank alone inflates tires and mat- 
tresses. Triple Play delivers 3.1 cubic 
feet of air per minute at 40 psi, and 2.1 
cfm at 90 psi. Ingersoll-Rand Co., Home 
Air Compressor Group, 253 E. Washing- 
ton Ave., Washington, N.J. 07882; $160. 


MIKE MITCHELL 


DULL SH rh MORES |U 


X5 a 


MONICA STEVENSON 


Tres Libros por 
Tres Dolares and a Farewell 
to Commitment. 
No Bull. 


B 


| FROM S 


 DeITU TO 
| Jerusalem 

THOMAS L 
` FRIEDMAN 


*363. A former 253. Fulghum's *315. The National 
Moscow detective premise is that we Book Award-winning 
investigates a fishy learned the important reporter brings to 
death in this sequel lessons by age 5. life the Middle 
to Gorky Fark. | Hardcover: $15.95 Eastern world. 
Hardcover: $1995 Hardcover: $45 QPB: $795 Hardcover: $22 95 
QPB: $995 QPB: $18.95 QPB: $10.95 


MICROWAVE E 
| ™ Writers 


GOURMET 
» 


: - E 
: DOCTOROW 


: BILLY BATH GATE 


| 


wii gine tale T yiii | 
OITCEELUPILIT 
with Imcwkiheongh soles v 
ze Barbara Kafka) WEST Y^ aba | Perm a x | 
601. The evolution *330. Anaward- 198. QPB’ 464. A teenage 380. The superstar "256. What to write, 
of beliefs throughout winningfood writer ^ specially produced con man comes of investor who manages — howto write it, where 
history. Illustrated. offers more than 600 volume of Woody age under the tute- Fidelitv Magellan to sell it. 
Hardcover: $29.95 recipes for your Allen's three lage of gangster reveals the secrets Hardcover: $27.95 
QPB: $12.95 microwave oven. hilarious books. Dutch Schultz. of his success. QPB: $13.75 
Hardcover: $19.95 (3-in-1 vol) : $19 H : $1995 
QPB: $995 QPB: $1295 Hardcover: $1995 ardcover: $1995 


QPB: $995 QPB: $795 


Ernest 
Hemingway 
3 N 
paaa —Ü 3 W.HAWKING 
109. A special QPB trio: The Ti M 182. Moyers talks —- *321. Stephen 
Elements of Style, The Elements of ( ranslation: about everything from Hawking offers a 
Grammar, The Elements of Editing. ' + morality to science. convincing big picture 


J-volume set | | Hardcover: $29,95 of the origins of the 
QPB: $10.95 3 books, 3 bucks. QPB: $1595 cosmos, 


No commitment. No kidding, INS 


No matter who says it, it’s an amazing deal—any 3 books from KRH CAMBE 
E a FHI 
POWER 
| OFMY TH 


| TME VAT. 
AC FIXAT: this page for just $3 (plus shipping and handling). After that 
you don't have to buy any more books ever. 

You'll receive the QPB Review 15 times a year (about every 
3% weeks). It lists our selection of fiction, history, science, biog- 
raphy plus excerpts, reviews, photos and anecdotes. And QPB 


Shae 


"117, Over 1600 | m Take atrip down softcover books are priced at up to 60% less than their hardcover 423, A schoartel "381 Joha irving" 
eiit: ana iih ne counterparts. Every book you buy, after this offer, will earn you ees e lives. A ncn iic 
one every aspect of and black-and-white Bonus Points that can be traded in for free books—you pay PBS TV series. the story of Owen 
A gren TT just shipping and handling. So set your sights on 3 books iicet v "- 
QPB: $12.95 iid and join QPB today. ind QPB: $995. 
e. a The Timetables of THE A I E *QPB Exclusive: The only softcover edition now available. 
i| tay) Verses ALE E e n 
"EM vU | OK. Send me 3 books for 3 bucks. : 
ins o, 2 cana Bera ori | N — . | N b Il | 
iio E ' o commitment. No bull. | 
Im Ne. qu E a i Quality Paperback Book Club? FO. Box 8804, Camp Hill, PA 17011-8804 i 
267. The story of 516. This revised 297. Soothing Please enroll me in QPB and send me the 3 choices I've listed below, billing me 
denim - cas guide ricus ni only $1 each, plus shipping and handling charges. I understand that I am not | 
ina bur nor soni mn sil | required to buy another book. You will send me the QPB Review (if my account | 
: -— .$2995 thibgacmájoc- OB: $9.50 | | is in good standing) for at least 
Hardcover: $19.95 QPB: $1595 discounts. did six months. If I have not 0-16 | 
QPB: $9.95 QPB: $1095 | bought at least one book in any | lI LPL Indicate by number — | 
How QPB Membership Works. six-month period, you may your 3 choices 
X oot i T2. ag i : ; cancel my membership. | 
er EUER Review lists a new Sertion. If pour Nag de nothing. i 
—it will be shipped automatically. If you want another book or no boo e—a —BFEESTIA 
at all, complete the Reply Form always enclosed and return it by the speci- | ind SONNEN ee | 
fied date. (A shipping and handling charge is added to each shipment.) i ! 
Return Privilege: If the QPB Review is delayed and you receive the Selec- Address 
tion without having had 10 days to notify us, you may return itforcredit. | | | 
Cancellations: You may cancel membership at any time by notifying | City — State Zip 


QPB. We may cancel your membership if you elect not to buy at least s WE : i ; 
one book in any six-month period. Le are generally higher in Cana a. O 1990 Quality Paperback Book CEAS mwdbiecti peas: ] 


By ARTHUR FISHER 


Researchers at Lawrence Livermore have created one of the least dense solids known, a silica aerogel. 


Frozen smoke 


That’s what some have called the 
| gauzy bit of fluff in the photo above, 
so insubstantial you can see right 
through it to the penny behind. Yet 
the stuff is strong enough to support 
the 100-gram weight without even 
flexing. 

The gossamer substance is an aero- 
gel that is among the lightest solids 
known. It was developed at the Law- 
rence Livermore National Laboratory, 
and researchers there believe it may 
help NASA scientists who are trying 
to trap and analyze space dust. The 
dust consists of the very fine smatter- 
ing of matter found in the tails of com- 
| ets as well as micrometeoroids. 

These motes are real mites, 
measuring less than a thou- 
sandth of an inch in diameter. 
They zip along at speeds up to 
50,000 mph and burn up al- 
most instantaneously when 
they arrive at Earth's upper 
atmosphere. 

The new aerogel, NASA sci- 
| entists believe, could snare the 
dust in space without damaging 
| it, much the way birds are cap- 
tured unharmed in "mist nets." 

The effort will be a part of fu- 
ture space shuttle missions as 
well as a proposed unmanned 
comet fly-by mission. The equip- 
ment bearing the aerogel with 
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the cosmic particles embedded within 
will be returned to Earth so the dust 
can be chemically analyzed. Astrono- 
mers think space dust could supply 
clues to the nature and origin of the 
solar system, and to the possibility of 
the existence of life elsewhere. One 
of the elements that scientists will ex- 
amine the dust for most keenly is car- 
bon, the basis of all life as we know 
it. 

The new ultralight material that 
will make such research possible is a 
form of silica aerogel. It consists of 
minute spheres of bonded silicon and 
oxygen atoms joined into long strands 
that are randomly cross-linked, with 
pockets of air between the strands. 


This vertical-cavity surface-emitting laser could facilitate a rev- 
olution in optical communications. 


This structure will allow the 
trapped dust particles to brake | 
to a gentle halt instead of being 
disintegrated on impact. 

The transparent, highly po- 
rous materials were first pro- 
duced during the 1930s, but 
found no real applications until 
the 1970s. Today they are used 
mostly in radiation detectors 
and are being evaluated as con- 
tainment for rocket propellants 
and other liquid fuels. They have 
also been tested as an insulat- 
ing material for windows. 

A new manufacturing process 
called the condensed silica 
method, developed by Lawrence 
Livermore, enabled researchers 
there to produce the new mate- 
rials, which have densities as 
low as five milligrams per cubic 
centimeter. That is about one- 
tenth the density of the lightest 
previous aerogels. 

The lightweight work was carried 
out by members of the laboratory's 
Chemistry and Materials Science De- 
partment, led by staff scientist Law- 
rence Hrubesh. 


Miserly laser 


Made with a scanning electron micro- 
scope, the photo below shows the 


| world's most energy-thrifty surface- 


emitting laser, operating on little more 
than one ampere of current. The de- 
velopment of the new device, called the 
VCSEL, by researchers at the Univer- | 
sity of California at Santa Barbara 
overcomes a principal obstacle to the 
linkage of integrated circuits by light 
rather than by wires carrying 
electricity. Such optical links 
would be faster, smaller, and less 
vulnerable than wire connec- 
tions—key requirements for a 
new generation of superpowerful 
optical computers. 
Surface-emitting lasers, or 
SELs, emit light at right angles 
to the surface of the microchip 
on which they are deposited. 
This geometry permits the con- 
nection of a single chip with 
hundreds of lasers to an inte- | 
grated circuit. By contrast, con- | 
ventional in-plane lasers beam | 
light only from the edge of a 
chip, and they have to be indi- | 
vidually mounted and attached 


TACNA What it takes to do the job—any job—and do it well. 


Before you start your career, 
give it a little e firepower | 


Responsibiiti 

Motivation. S QNS 
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But where can you. develop these qualities? 
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thin y that can give your career | 
| some firepower. _ 

The things that can give you an edge 
on life. SS : 
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Science Newsfront 


to the circuit as salt-grain-sized 
components. 

The photo reveals a cross section of 
the VCSEL (for vertical-cavity surface 


emitting laser), which is about half | 
the width of a human hair. The white | | 


layer on top is gold and makes elec- 
trical contact. The multilayered area 
just beneath it is the laser’s upper mir- 
ror. The wide, light-colored stripe at 


the center of the device is the active | 


region. And the multilayered area at 
the bottom of the device is its lower 
mirror. Infrared light emitted by the 
laser escapes through the substrate, 
or bottom. 


Chemical numbers 


| How many chemicals are there? Just 


since 1957, 10 million new ones have 


| been recorded by the American Chem- 
| ical Society's Chemical Abstracts Serv- 


ice, a computer-based registry. The ten 
millionth was registered in early Feb- 
ruary. Its chemical name is too long 
to print here, but the ACS says it is 
“an intermediate product in a series 
of chemical reactions leading to the 
synthesis of Forskolin, a naturally oc- 
curring chemical that helps regulate 
cellular processes in animals and 
plants." 


Only a small fraction of the nearly | 


600,000 new chemical substances re- 
ported each year have any practical 
significance. About three-quarters of 
the 10 million are far from illustri- 
ous; they have been mentioned only 
once in scientific literature. 


Flying carpet imagery 


Visitors to Expo '90, the international 
fair now being held in Osaka, Japan, 
will be able to witness some unusual 
developments in movie technology. 
They have been developed by Imax 


Systems Corp., the Canadian company | 


that produces films to be shown on 
giant screens, some the height of a six- 
story building. 

The artists's concept shown at the 
top of the page illustrates how the 
Imax Magic Carpet works. Installed 
in the fair's Sanwa Midori-Kai pavil- 
ion, the theater has two Imax projec- 
tors and two huge screens. One screen 
is set in front of the audience. The sec- 
ond is placed under the seating deck. 
Widely spaced rows and transparent 
panels placed in the floor allow pa- 
trons to experience the action below 


them as if they were traveling unsup- | 


ported through space on a "magic 
carpet." 

A second innovation is called Imax 
Solido, a stereoscopic movie technol- 
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This cutaway of a theater at Expo '90 in Osaka, Japan, shows the 


— 


workings of the Magic Carpet 


movie projection technique developed by Imax. The patrons watch two screens, one below them. 


EET. K zs 
The Long Duration Exposure Facility is back on 
Earth after six years in orbit. Studies will ana- 
lyze space-environment damage. 


ogy that has the audience, wearing 
special three-dimension goggles, sit- | 
ting virtually inside a wide-field wrap- | 


around screen at the Fujitsu pavilion. 
Two projectors are used, one for each 
eye. 

The 20-minute, full-color movie 
projected, called Echoes of the Sun, 
combines live action and computer 
graphics. Its production took five years 
and was underwritten by Fujitsu Ltd., 
whose supercomputers were used to 
generate some of the footage. The task 
required the efforts of 40 programmers 
and the use of one supercomputer full- 
time for two years, and a second one 
full-time for six months. 


LDEF: no surprises 


The satellite in the photo at left is un- 
like most others the United States or 
any other nation has launched: It’s ac- | 
tually a guinea pig. The Long Dura- 


| tion Exposure Facility, or LDEF, was 


sent up for the express purpose of get- 
ting battered, corroded, pitted, and 
otherwise tromped on by a variety of 
space hazards. Reason: so NASA sci- 
entists and engineers could analyze 
what happens to materials and exper- 
iments after six years in space, and 
use that information to plan future 
space ventures, such as the space sta- 
tion. The stated objective of the test 
was "to measure the effects of atomic 


| oxygen, space radiation, micrometeo- 


roids, man-made debris, vacuum, and 
other space-related phenomena on 
more than 10,000 test specimens," 
from 57 science and technology 


experiments. 


The LDEF was retrieved from its 
orbit by the space shuttle orbiter 
Columbia on January 12. A prelimi- 
nary inspection revealed few surprises, 
according to NASA officials. The cov- 
ers on two experiment trays were par- 
tially peeled back “like a sardine can,” 
observed one of the shuttle astronauts. 
One of the thermal covers on a cos- 
mic ray experiment showed more evi- 
dence of impacts with space debris or 
meteoroids than anticipated. And 
there was considerable erosion of part 
of a space plasma experiment. Exten- 
sive analysis of these and other ob- 
servations will be carried out, and the 
results will be reported later this 
summer. 


SUCCESS IS MORE 
THAN KNOWING HOW. 
IT'S KNOWING WHEN 


Football players work years building up their 
size, strength and speed, but football games are 
won with timing. 

When the defense is spread out and the 
linebackers have dropped back, you don't have 
to be an All-Pro to gain big yardage from a 
simple draw play. 

Timing is the secret of everything in life, 
especially in treating hair loss. The sooner 
you start using Rogaine, the better your 
chances of success. 

Two million men have already tried Rogaine. 
It’s not a conditioner or cosmetic. It's a treat- 


IF YOU'RE LOSING YOUR HAIR, 
DON'T LOSE TIME. 

SEE YOUR DERMATOLOGIST 
OR FAMILY DOCTOR OR CALL: 
1-800-558-2500 EXT. 611 


Kogaine 


SOLUTION minoxidil 2% 


For a summary of product information, see adjoining page. 


Upjohn. ©1990 The Upjohn Company J-2777 


ment for male pattern baldness of the crown 
that’s been tested by dermatologists and is 
available only with a prescription from your 
doctor. 

So if you always want to look the best you 
can, see your doctor now about Rogaine... 
while time is still on your side. 

For more information, a list of doctors near 
you, and a certificate worth $10 as an incentive 
to visit your doctor (sorry, this offer is available 
for men only), call this toll-free number or send 
us the attached business reply card or the. 
coupon below. 
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see my doctor. Send coupon to: The Upjohn Company, — 
PO Box 9040, Opa Locka, FL 33054-9944 


(PLEASE PRINT) 


Please send me a $10 certificate nc 
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TOPICAL 
SOLUTION 


minoxidil 2% 


The only product ever 
proven to grow hair. 


What is ROGAINE? 


ROGAINE Topical Solution, discovered and made by The Upjohn Company, is a standardized topical (for use only on the skin) 
prescription medication proved effective for the long-term treatment of male pattern baldness of the crown 

ROGAINE 15 the only topical solution of minoxidil. Minoxidil in tablet form has been used since 1980 to lower blood pressure 
The use of minoxidil tablets is limited to treatment of patients with severe high blood pressure When a high enough dosage in 
tablet torm 15 used to lower blood pressure. certain effects that merit your attention may occur. These effects appear to be dose 
related 

Persons who use ROGAINE Topical Solution have a low level of absorption of minoxidil, much lower than that of persons 
being treated with minoxidil tablets for high blood pressure. Therefore. the likelihood that a person using ROGAINE Topical 
Solution will develop the effects associated with minoxidil tablets is very small Infact, none of these effects has been directly 
attributed to ROGAINE in clinical studies 


How soon can | expect results from using ROGAINE? 

Studies have shown that the response to treatment with ROGAINE may vary widely 

Some men receiving ROGAINE may see faster results than others: others may respond with a slower rate of hair growth. You 
Should nat expect visible growth in less than four months. 


H 1 respond to ROGAINE, what will the hair look like? 

I| you have very little hair and respond to treatment. your first hair growth may be soft, downy. coloriess hair thal is barely 
visible. After further treatment the new hair should be the same color and thickness as the other hair on your scalp. If you start 
with substantial hair, the new hair should be of the same color and thickness as the rest of your hair 


How long do | need to use ROGAINE? 

ROGAINE i5 a treatment. nota cure. If you respond to treatment, you will need to continue using ROGAINE to maintain or 
increase hair growth 1f you do not begin to show à response to treatment with ROGAINE after a reasonable period of time (al 
least four months or more). your doctor may advise you to discontinue using ROGAINE 


What happens if | stop using ROGAINE? Will | keep the new hair? 
If you stop using ROGAINE, you will probably shed the new hair within a few months after stopping treatment 


What is the dosage of ROGAINE? 

You should apply a 1 mL dose of ROGAINE two times a day. once in the morning and once at night, before bedtime. Each 
bottle should last about 30 days (one month). The applicators in each package of ROGAINE are designed to apply the correct 
amount of ROGAINE with each application. Please refer fo the Instructions for Use 


What if | miss a dose or forget to usa ROGAINE? 
If you miss one or two daily applications of ROGAINE, you should restart your twice-daily application and return to your 
usual schedule. You should not attempt to make up for missed applications 


Can | use ROGAINE more than twice a day? Will it work faster? 

No. Studies by The Upjohn Company have been carefully conducted to determine the correct amount of ROGAINE to use to 
obtain the most satisfactary results. More frequent applications or use of larger doses (more than one mL twice a day) have nol 
been shown to speed up the process of hair growth and may increase the possibility of side effects 


What are the most common side effects reported in clinical studies with ROGAINE? 

Studies of patients using ROGAINE have shown that the most common adverse effects directly attributable to ROGAINE 
Topical Solution were itching and other skin irritations of the treated area of the scalp. About 5% of patients had these 
complaints 

Other side effects, including light-headedness, dizziness, and headaches were reported by patients using ROGAINE or 
placebo (a similar solution without the active medication) 


What are some of the side effects people have reported? 

The frequency of side effects listed below was similar, except for dermatologic reactions, in the ROGAINE and placebo 
groups. Respiratory (bronchitis, upper respiratory infection. sinusitis): Dermatologic (irritant or allergic contact dermatitis, 
eczema, hypertnchosis, local erythema, pruritus, dry skin/scalp flaking, exacerbation of hairloss, alopecia); Gastrointestinal 
(diarrhea, nausea, vomiting); Neurology (headache. dizziness, faintness, light-headedness); Musculoskeletal (fractures, back 
pain, tendinitis); Cardiovascular (edema, chest pain, blood pressure increases/decreases, palpitation. pulse rate increases/ 
decreases). Allergy (nonspecific allergic reactions, hives, allergic rhinitis, facial swelling and sensitivity): Special! Senses 
(conjunctivitis, ear infections, vertigo, visual disturbances, including decreased visual acuity); Metabolic-Nutritional (edema, 
weight gain). Urinary Tract (urinary tract infections. renal calculi. urethritis), Ganifal Tract (prostatitis, epididymitis, sexual 
dysfunction); Psychiatric (anxiety, depression, fatigue); Hematology (lymphadenopathy. thrombocytopenia): Endocrine 

Individuals who are hypersensitive to minoxidil, propylene glycol, or ethanol must not use ROGAINE 

ROGAINE Topical Solution contains alcohol, which could cause burning or irritation of the eyes, mucous membranes, or 
sensitive skin areas. If ROGAINE accidentally gets into these areas, bathe the area with large amounts of cool tap water Contact 
your doctor if irritation persists 


What are the possible side affects that could affect the heart and circulation when using ROGAINE? 

Although serious side effects have not been attributed to ROGAINE in clinical studies, there is a possibility that they could 
occur because the active ingredient in ROGAINE Topical Solution is the same as in minoxidil tablets 

Minaoxigi rablets are used to treat high blood pressure. Minoxidil tablets lower blood pressure by relaxing the arteries, an 
ettect called vasodilation. Vasodilation leads to retention of fluid and increased heart rate. The following effects have occurred 
im same patients taking minoxidi tablets for high blood pressure: 

increased heart rate — some patients have reported that their resting heart rate increased by more than 20 beats per minute: 
Rapid weight gain of more than 5 pounds ar swelling (edema) of the face, hands, ankles, or stomach area: Difficulty in 
breathing. especially when lying down, a result of an increase in body fluids or fluid around the heart; Worsening of, or new 
onset of. angina pectons 

When ROGAINE Topical Solution rs used on normal skin, very little minoxidil is absorbed and the possible effects attributed 
to minoxidil tablets are not expected with ihe use of ROGAINE. |i, however. you experience any of the possible side effects 
listed. discontinue use of ROGAINE and consult your doctor. Presumably, such effects would be most likely if greater 
absorption occurred, eg.. because ROGAINE was used on damaged or inflamed skin or in greater than recommended 
amounts 

In animal studies, minoxidil, in doses higher than would be obtained from topical use in people, has caused important heart 
structure damage This kind of damage has not been seen in humans given minoxidil tablets for high blood pressure at effective 
doses 


What factors may increase the risk of serious side effects with ROGAINE? 

Individuals with known or suspected underlying coronary artery disease or the presence of or predisposition to heart failure 
would be al particular risk if systemic effects [that is, increased heart rate or fluid retention) of minoxidil were to occur 
Physicians, and patients with these kinds of underlying diseases, should be conscious of the potential risk of treatment if they 
choose to use ROGAINE 

ROGAINE should be applied only to the scalp and should not be used on other parts of the body, because absorption of 
minoxidil may be increased and the risk of side effects may become greater, You should not use ROGAINE if your scalp becomes 
irritated or t5 sunburned, and you should not use it along with other topical treatment medication on your scalp 
Can men with high blood pressure use ROGAINE? 

Individuals with hypertension, including those under treatment with antihypertensive agents, can use ROGAINE but should 
be monitored closely by their doctor. Patients taking guanethidine for high blood pressure should not use ROGAINE 
Should any precautions be follawed? 

Individuals using ROGAINE should be monitored by their physician one month after starting ROGAINE and at least every six 
months afterward. Discontinue ROGAINE if systemic effects occur. 

Do nat use it in conjunction with other topical agents such as corticosteroids, retinoids and petrolatum or agents that 
enhance percutaneous absorption. ROGAINE is far topical use only Each mL contains 20 mg minoxidil and accidental ingestion 
could cause adverse systemic effects 

No carcinogenicity was found with Topical application. ROGAINE should not be used by pregnant women or by nursing 
mothers. The effects on labor and delivery are not known | Pediatric use. Safety and effectiveness has not been established 
under age 18 

Caution Federal law prohibits dispensing without a prescription. You must see a doctor to receive a prescription 
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Cholesterol eggsperiment 


The average cholesterol content of a 
large egg is 210 milligrams. The | 
American Heart Association says you 
should limit your intake of dietary 
cholesterol to 300 milligrams a day. 
Result: a 25 percent drop in U.S. egg 
consumption over the past 30 years. 
The situation is unhappy not just for | 
egg producers and consumers who 
like to eat eggs; aside from the cho- 
lesterol content, eggs are nutritionally 
excellent. 

Now researchers at Purdue Univer- 
sity have succeeded in substantially 
lowering egg cholesterol—to about 170 
milligrams per large egg—by feeding 
hens the drug called lovastatin, which 
is used by more than a million U.S. 
patients to lower a risky cholesterol 
level. 

That's interesting and even encour- 
aging, but don't look for eggs produced 
just this way to be marketed. For one 
thing, notes Purdue scientist Robert 
Elkin, even if the FDA approved such 
use for lovastatin, the high cost of the 
drug would make it uneconomical for 
the egg industry. Moreover, it must be 
shown that such chemicals, which 
block the synthesis of cholesterol in- 
side the body, don't affect the nutri- 
tional value of the egg or the health 
of the hen, and don’t accumulate in 
the egg itself. 

If these potential obstacles don't ex- 
ist, Elkin said, it may eventually be 
possible to develop less expensive 
"feed-grade" cholesterol-blocking com- 
pounds for use in the egg industry. 


Superconducting motor 


A miniature, 10-watt DC electric mo- | 
tor that is the first to use a coil of 
high-temperature superconducting 
wire has been jointly developed by 
Argonne National Laboratory, the | 
Electric Power Research Institute, and 
the Reliance Electric Co. | 
The achievement is significant, even 
though the motor is too small to be 
used commercially, because it indi- 
cates the fabrication and current- | 
carrying problems of the new genera- 
tion of high-temperature supercon- 
ductors may eventually be overcome. 
The wire coil, made by Argonne, is 
300 inches long and has a current den- | 
sity of 100 amperes per square centi- 
meter in a magnetic field of 150 gauss. 
The copper coils in conventional mo- 
tors operate at a density of 300 am- | 
peres per square centimeter. "Although 
the magnetic field of the coil is not 
strong enough to make a practical mo- 
tor, this is ten times what we were 
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| Laser beam reflections test the pointing 


able to a year ago," says Roger Poep- 
pel, an Argonne senior engineer. 


Reliance engineers designed and | 


built the motor to incorporate the 
Argonne coil. The DC motor's arma- 
ture has conventional copper coils and 
sits above a liquid nitrogen pool that 
contains the superconducting coil. 
| High-temperature superconductors 
operate at liquid nitrogen tempera- 
tures, not at the near absolute zero of 
liquid helium needed for conventional 
superconductors. 

The energy losses in a supercon- 
ducting motor are less than half of 
those in a conventional motor, says 
Jim Edmonds, manager of EPRI’s Ro- 
tating Machinery Program. "The en- 


ergy savings over thirty years of op- | 


eration of a large 10,000-horsepower 
utility motor could amount to several 
hundred thousand dollars.” EPRI 


hopes to transfer the new technology 
to AC motor designs, which are the 
ones primarily used by electric 
utilities. 


Space power 


The laser beams in the photo are 
being used to determine the alignment 


accuracy of the mirror for a solar dy- | 
| namic power system destined for the 
| space station Freedom. Solar energy 


collected at the focal point of the con- 
centrating mirror will heat a fluid that 
in turn will drive a turbine-alternator, 
generating electricity. 


In the test at NASA's Lewis Re- | 
search Center a laser beam is aimed | 
at a point on each of the mirror's fac- | 


ets, and a camera mounted on a truss 
records the reflected image, which is 


then viewed on a TV monitor. Gs) 
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performance of 


104+ 
can of Regular 104+ will boost 
octane two to five points, and 
increase horsepower an average 
of 18.9%. Next time you fill up 
add a can of 104+ Octane 
Boost. Get the power, perfor- 
mance and protection you need. 


FOR THE DEALER NEAREST YOU 
CALL 1-800-PAR-3336. 
Order Octane Boost products direct 
Racing Decal. Full color logo sticks on 


any clean, smooth surface. 7" x 3". 
Four for $1.05. 


FOR THE LONG RUN. 


OCTANE BOOST CORPORATION 


Box 271148 Dallas, Texas 75227 
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By DAN McCOSH Detroit Editor with Norman S. Mayersohn in Phoenix, David Scott in London, and Brian Nadel 


Rays of brilliance 


“It’s a lot like the America’s Cup yacht 
race,” says Professor Michael Seal of 
| Western Washington University, de- 
scribing the level of competition in this 
July’s 11-day Sunrayce USA from 
Buena Vista, Fla., to the General Mo- 
tors Technical Center in Warren, Mich. 
The two top finishers in this GM- 
sponsored event will be invited to com- 
pete in November’s Australian solar 
race. Over the last year and a half 
Seal and an energetic group of stu- 
dents have been laboring to design, 
build, and test a solar-powered car to 
compete with 31 other college teams. 
| “The rules are very restrictive, and 
winning the Sunrayce will be a mat- 
ter of working within the rules to the 
best effect,” adds Seal. For instance, 
| a single-seat car is limited to an eight- 
square-meter (86 square feet) solar col- 
lector, while a two-passenger car is al- 
lowed an unlimited amount of solar 
| cells on its surface. 

That's where the Western Washing- 
ton team sees an advantage based on 


Western Washington University's Viking XX (1/10 scale model 
shown here) solar-powered wing car will use a single drive 
wheel in the near pod. The motor (see inset) uses thinly wound 
stator to produce 20 hp from a small lightweight package. 


the innovative design of the Viking | 
XX solar racer. Their two-seat solar | 


car (photo above) is composed of two 
pods—a long one with two steerable 
wheels that houses the silver-zinc bat- 
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teries, and a second pod to carry the 
driver, passenger, control equipment, 
and large drive wheel. The pods are 
connected by a huge solar-cell array 
tilted at 15 degrees from horizontal. 

The photovoltaic panel's set incline 
should be ideal for gathering the sun's 
energy and converting it to electric- 
ity while driving with the sun on the 
left. But will the car run out of juice 
and slowly wind down when the solar 
array is in shadow? Seal and his crew 
anticipated this problem, and the so- 
lution is an intriguing aspect of the 
Viking's design: To keep the solar cells 
facing the sun, it can travel in either 
direction equally well and has a steer- 
ing wheel at both ends of the passen- 
ger pod. "At midday we will turn 


| around and run in the other direction 


to keep the panel aimed toward the 
sun," explains Seal. Despite jokes 
about whether the solar car is com- 
ing or going and the ever-present prob- 
lem of running between 75 and 205 
miles a day with a back-seat driver, 
the design allows it to generate 50 per- 


cent more power than a typical single- | 


seat entry, but at only a 154-pound 
weight penalty, says Seal. 

And that's the name of the game 
for a solar race: maximize power gen- 
eration, minimize weight and power 


drain. As far as the power-generation 
side of the equation goes, the Viking's 
14.9-square-meter (160.3 square feet) 
panel has an output of up to two kilo- 
watts of electricity —about the power 
consumption of a typical apartment or 
small house— to power the drive mo- 
tor. Seal estimates that running at a 
constant speed of 30 mph, this should 
be good for a 350-mile range on an 
overcast day, and obviously farther un- 
der bright sunlight. With the longest 
leg of the race being about 200 miles, 
range will be of less concern than con- 
sistently running faster than the pack 
regardless of weather or terrain. "The 
Viking XX has a theoretical top speed 
of 120 miles per hour," says Seal 
chuckling, knowing that the race has 
a 55-mph speed limit. To trade some 
of this unneeded top speed for better 
acceleration, Seal's group is in the pro- 
cess of changing to a numerically | 
higher final drive ratio. | 

To keep weight to a minimum, the | 
Viking XX is built on a lightweight 
carbon fiber honeycomb monocoque 
shell, and the silicon solar cells are 
mounted on an aluminum panel. The | 
car weighs 400 pounds, and increases | 


.to 748 with both passengers aboard. 


Another way to keep the Viking 
lean and mean was to utilize the 


By the Year 2001, Many Radar Detectors Will Be This Advanced. 
In the Year 1990, One Radar Detector Is This Advanced. 


“The most user-friendly 
radar detector vet... we fell 


in love at first beep?” 
AutoWeek 


SOLO 


by the maker of PASSPORT and ESCORT 


*€ No other detector 
manufacturer has 
anything even close? 
BMW Roundel 


SOLO is shown actual size 


The Detector with Super-Power...and No Power Cord! 


Ui now, you couldn t consider taking your 
radar detector with vou when you travel and rent 
a Car. 

Now you can. SOLO is only 3i" high and 214" 
wide. It's about the size of a garage door opener — 
half the size of a paperback book. Total weight 
is 542 ounces. 

Until now, you had to worry about a wire 
spiralling downward from your visor. 

Now you don't. SOLO is cordless. On the visor, 
it's next to invisible. 

Until now, a thief could walk off with your 
detector and use it. 

Now he can t. SOLO has a digital key. Without 
it, it won't work. 


TITLE. 


Actual size cutaway of Digital Key 


The Secret of SOLO's Self-Power 

Believe it or not, SOLO operates for more than 
200 hours on a single 9-volt lithium battery. 

SOLO actually uses only 2*6 of the power an 
old-fashioned cord-type detector requires. ..but 
has a warning-range well beyond most cord types. 

The secret is the most efficient superheterodyne 
circuits ever engineered, plus (here comes some 
technical talk) a varactor-tuned GaAs FET micro- 
wave oscillator, four custom CMOS integrated 
circuits, seven circuit boards, and (the big reason) 
a digital power supply. 


So SOLO will protect vou for months on one 
little battery. It won't get weak...but when its - 
within five hours of battery replacement, it 
actually tells you so! And the battery-saver circuit 
turns SOLO off if you forget to. 


But Is It As Powerful As a Cord-Type? 

You bet it is! 

In fact, SOLO has all the advanced features 
built into the original ESCORT and PASSPORT. 
Variable rate audio warning 
Different tones for X and K bands 
Alert lamp 
Ten-segment LED signal strength meter 
Automatic lamp dimming and dark mode 
Mute switch and auto-mute function 
Articulated visor clip 
Auto-adjust windshield mount 
Built to last for years and years 
So you get long-range protection without the 
nuisance or embarrassment of a hanging cord. 


Practically Theftproof 

When vou leave your car, slip SOLO into your shirt 
pocket or purse. 

But if you do leave it in your open car, 
thieves already know SOLO needs the digital key 
you use when you first turn it on and whenever 
you change batteries. They won t grab what 
they can t use. 

(Don't worry. If you lose your key, we have its 
registered number in our computer file.) 


Absolutely Unconditionally Guaranteed! 
SOLO is available only from...and solidly 
backed by...Cincinnati Microwave, manu- 
facturer of more than two million famous 
PASSPORT and ESCORT radar detectors. When 
you get your SOLO, use it for one full month. 
If for any reason you decide not to keep it, 
send it back and we'll refund every cent you 
paid, even including return shipping costs. 


The Radar Detector That Makes All Others Obsolete 


cR TN 
SELF-POWERED 


SOLO 


RADAR-RECEIVER 


$345 complete. 


Includes mounts, lithium battery, alkaline battery, 


leather pouch, and travel case. 
Obio residents add $15.98 tax. Slightly higher in Canada. 


Call toll-free 1-800-543-1608 


For fast delivery call toll-free 24 hours a day, 7 days a week: 


SOLO bv Cincinnati Microwave, maker of PASSPORT and ESCORT 


Cincinnati Microwave 
P» Department 501660 
One Microwave Plaza 


Cincinnati, Ohio 45249 — ecu 
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Unique Mobility electric motor in the 

drive train. The rare-earth perma- 

nent-magnet brushless motor has a 

thinly wound stator shaped 

like a small cup (see 

photo on page 26) 

| and is rated at 20 

horsepower and 13 

pound-feet of torque. 

All this fits in a pack- "Ae 

age 6.4 by 5.25 inches, weigh- 

ing just 13.5 pounds. This means 

a power-to-weight ratio of about 1.5 hp 

per pound and an efficiency of 96 per- 
cent, according to Unique Mobility. 


Early indications are that about half 


the entries in the Sunrayce will use 
this motor. Some teams found the mo- 
tor jerky at low speed, but Seal says 
that minor modifications to the mo- 
tors controller made at the sugges- 
tion of Unique's engineers have almost 
eliminated this problem. 
| Unique Mobility, based in Engle- 
wood, Colo., has put this motor into 
limited production mostly to supply 
| sunrayce entries, but the company's 
| eventual goal goes further than the 
1,800-mile race. The company plans 
to produce an electric van based on 
the redesigned 1991 Chrysler minivan 


The Opel Calibra is suspended over a rolling floor to monitor airflow. 


for use in the nation's most smog-rid- 
den metropolitan areas; it will be pow- 
ered by one motor on each front wheel. 

Events like the Sunrayce USA and 
the Australian solar car race to be 
held later this year are increasing- 


ly important because they push the 


state of the art and become a proving 
ground for one of tomorrow's most 
promising alternate automotive tech- 
nologies. Says Seal: ' 
stay with known engineering princi- 
ples wherever possible because it will 


"Were trying to | 


take a reliable car to win this con- 
test. Other than the fact that it's a 
radical car, it's actually quite conven- 
tional." —B.N. 


Calibra's sting 


A sting in the tail led to the Opel 
Calibra's super-slick 0.26-coefficient- 
of-drag rating. Opel designers fine 
tuned the aerodynamic shape in a 
German-Dutch wind tunnel, where a 
full-size plastic model of the coupe was 


suspended over a rolling track by a | 


hydraulically powered arm called a 
sting because of its resemblance to a 
bee’s proboscis. The moving ground 


| plane surface simulates a road trav- 


eling beneath the stationary car. It 
moves at the same speed as the tun- 
nel's circulating air to reproduce flow 
patterns around, over, and particularly 


under the car's body. These demands 


called for the unusual tail-end support 
device. Cars in wind tunnels normally 
stand on precise balance scales built 
into the floor that measure down force 
at various speeds, replaced here by the 
moving belt. The balance had to be 
mounted inside the car's body at the 
tip of the sting arm with data sent to 
remote measuring equipment. This 
technique is adapted from aircraft 
testing where the model is elevated 
at different heights and attitudes over 
a moving belt to simulate landing and 
takeoff.—D. S. 


Heat-storage battery 


The car has spent a freezing night out- | 


doors, and you unlock the driver's door 


| for a frosty early morning start, hesi- 
| tating a bit before touching the ig- 


nition key. In a few moments the 
unstarted engine is at operating tem- 
perature, and the heater is warming 
the interior and demisting the wind- 
shield. Balky cold starts could be a 
thing of the past. That's the promise 
of an ingenious latent heat-storage 


OUTLET 
TO HEATER 


INNER CASING 


system developed in West Germany for 
Volkswagen. 

Burning no fuel nor needing any ex- 
ternal energy input, it stores the heat 
held in the engine coolant by liquefy- 
ing a salt compound of barium hydrox- 
ide. This material changes from a solid 


SALT IN SEALED FINS 


A sealed heat-storage "battery" can warm a cold engine prior to 
starting by using the heat liberated by solidifying molten salts. 


INLET FROM. / // 
COLD ENGINE S/ 


.$51990 Paramount Pictures." — All Rights Reserved. 


Chevrolet, the Chevrolet emblem. Lumina and Corvette are registered trademarks and 
Chevy is a trademark of the GM Corp. ©1990 GM Corp. All Rights Reserved. 
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to a liquid at about 165 degrees F, when 
it absorbs heat from engine coolant, 
just as melting ice cubes chill a drink. 

In the VW system these salts are 
sealed in an array of flat, slim fins 
| inside an insulated cylinder that func- 
tions as a heat exchanger. While the 
engine is running, a small electric 
pump circulates hot coolant through 
the cylinder, where it flows between 
the fins and melts the salt. This fully 
charges the "heat battery" in the first 
10 minutes of driving. After the en- 
gine is stopped it can store 500 watt- 
hours of heat energy in the form of 
melted salt. With vacuum insulation 
like a thermos bottle's, it is able to 
retain 75 percent of the original tem- 
perature for three days in sub-zero 
weather, according to VW. 

Before restarting the cold engine, 
an electric pump circulates cold cool- 
ant through the hot salt container, so- 
| lidifyving the barium hydroxide and 
heating the coolant in the process. Re- 
duced emissions of unburned hydro- 
carbons and carbon monoxide would 


be an important benefit of engine pre- | 


heating because pollutant levels are 
highest during the first few minutes 
following a cold start. 


BUICK'S IDENTITY FOR THE "90s: PARK AVENUE 


The longstanding promise of greater indi- 


| viduality for the products of General Mo- 


tors' car divisions now shows signs of being 


| fulfilled with a radical restyling of Buick's 


1991 Park Avenue. The soft-edged profile 
of this luxury-class Buick, which shares the 
C-body platform (but not sheet metal) with 
the Oldsmobile 98 and Cadillac Sedan De 
Ville, closes the styling gap with competi- 
tors such as the Lincoln Continental. A 
prominent Buick grille at the front and a 
steeply sloped windshield of solar control 
glass promise the demise of GM's upright, 
formal look. 


An upgraded version of the 3.8-liter V6 
uses tuned port fuel injection to boost out- 
put to 170 hp and 220 Ib.-ft. of torque. A 
single computer now manages both the en- 
gine and front-wheel-drive transaxle, yield- 
ing smooth shifts and a glitch-free cruise 
control. 

Overall length is up eight inches over the 
existing Park Avenue, and the interior space 
has expanded by 4.8 cubic feet. The inte- 
rior environment is improved by optional dual 
climate controls for driver and passenger. 
Expect a price sticker that ranges from 
$25,000 to $30,000.—N. S. M. 


Pic ture's 


The heat storage unit shown on 
page 29 is plumbed into the car's 
cooling system together with hardware 
to regulate the flow during its differ- 
ent working modes. It's shown here 
during the cold-start phase, with en- 
gine coolant heated by energy-laden 
salt. The concept and design is from 
Schatz Thermo Engineering, which 
sees the cost as about that of a good 
radio. While the idea is not new, this 
Munich consultant has overcome pre- 
vious snags with effective heat insu- 
lation in a unit small enough for cars. 
It's now negotiating with several other 
European and American auto mak- 
| ers.—D. 5. 


VW's direct injection 


Gasoline direct injection gives Volks- 
wagen an engine with diesel-like fuel 
economy and low emissions of carbon 
dioxide, without the penalties of noise, 
| smell, and exhaust fumes usually 
associated with oil burners. This could 
be a way for VW engineers to meet 
stringent carbon dioxide emissions 
standards that are expected. The ex- 
perimental 1.7-liter four-cylinder en- 
gine powers the VW IRVW Futura 


jon pictu re. 


hevy Lumina Coupe. There are a lot of thrills in Paramount 


s new movie Days of b r. Most notably. Chevrolet winning at Daytona.. 


concept car ['ANE," Jan.], developing 
82 hp with the aid of a supercharger 


| and intercooling. Volkswagen engi- 
| neers claim that the three-way cata- 


lytic converter prevalent today could 
be replaced with a simple one-way ox- 
idation catalyst to meet the toughest 
US. standards. Mounted in a VW Golf, 


the engine's fuel consumption at 55 | 
| mph is calculated to be 51 mpg and | 


35 mpg for the urban cycle, says VW. 
The direct-injection fuel system was 


developed by Stanadyne in Windsor, | 
| tioned at the edge of each combustion 
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An ‘wees fuel injector on the VW direct- 
injection gasoline engine squirts fuel into the 
cylinder prior to ignition for the economy of a 
diesel but the convenience of a gasoline engine. 


| Conn., the American diesel fuel-injec- 
| tion specialist, and as a result it re- 
| sembles a diesel engine in many re- 
| spects. The notable exception is that | 


the air-fuel mixture is ignited by a 
spark plug, not the engine’s compres- 


| sion. The engine is also unusual in 
| its use of an ultra-lean air-fuel mix- 


ture, a high 16:1 compression ratio, 
and combustion chambers recessed in 
the piston crowns. A pencil-slim noz- 
zle (see photo) allows fuel injectors 
fitted in the cylinder head to be posi- 


chamber, where they squirt liquid gas- 
oline at a tangent to the cylinder 
wall. The two-stage injection process 
reaches a peak fuel pressure of 2,800 


| psi, after which the spray is immedi- 


ately ignited by the spark plug to 
prevent preignition. Controlled com- 
bustion of the lean-burn mixture is 
ensured by the spark plug's long cen- 
ter electrode and a trio of ground elec- 
trodes that extend into the fuel spray 
cone. 

Also mimicking a diesel, the en- 
gines output is controlled by the 
amount of fuel sprayed, not by how 
much air is admitted through a throt- 
tle plate. This simplifies the engine's 


just like we ve done 


for the past two years. But theres also a Lumina Euro Coupe for the street, because we feel victory 
shouldn't be confined to the winners circle. From its healthy 3.1 Liter Fuel 
Injected V6 to its Corvette-inspired rear suspension, 
Lumina Coupe is rolling proof that Chevrolet's will to 4 
win is more than a script. its our rule book. 
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"OF AMERICA IS WINNING. 


“TODAY 'S CHEVROLET 
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At Motorola, we believe a 
cellular phone not only should 
work the first time out of the box, but 
we feel it should also be working 
years dowmthe road. 

And after we build them, we 
make it our business to ensure 
they re built right. 

We put our phones through one 
of the most rigorous testing 
programs in the industry exposing 
them to everything from tempera- 
ture extremes to assorted shock 
and drop tests. 

And this painstaking attention to 
quality pays off. Over the years the 
quality built into our phones has 


T'S THE WAY 
WE PUT THEM TOGETHI 
THAT SETS US APART. 


won over more than customers. It's 
also won some very prestigious 
awards. In 1988, Motorola received | 
the first Malcolm Baldrige award, 
given by the President of the U.S. to 
recognize the quality of Motorola's 
equipment and services. 

And this year Motorola received 
Japans 1989 Nikkei award for 
creative excellence in products 
and services. 

The fact is, when it comes to 
quality and durability our phones 
dont just stand out. They stand 
alone. 


MOTOROLA 


(M), Motorola, Micro T«A«C and Digital Personal Communicator are trademarks of Motorola, Inc © 1990 Motorola Inc 
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FACING THE FACTS 
Measuring the impact forces involved in 
a car accident is a job better left to dum- 
mies. It's nothing personal, but with so- 
phisticated electronic sensors, they are 
accurate and relatively inexpensive. Volvo 
extends the state of the electronic art 
for androids with its pressure-sensing 
aluminum head that mimics the human 
skull's structure: For instance, the fore- 
head is about four times stronger than 
the jaw. The head is packed with sensors 
so engineers can get an idea what's go- 
ing on inside an accident victim's head. 
In the instant a crash occurs, the elec- 
tronic head sends data on impact forces 
and deceleration rates at the rate of 
8,000 measurements per second. —B. N. 


induction plumbing and reduces pump- 
ing losses. But Stanadyne encountered 
the problem that, unlike diesel fuel, 
gasoline has no lubricating properties 
to prevent the high-pressure fuel pump 
from seizing. The answer was to con- 
struct sliding parts from low-friction 
ceramics.—D. S. 


Rally shifter 


French automotive components maker 


Valeo appears to be out front in the | 


race to mate an electronically actu- 
ated clutch successfully with a prod- 


uction-line manual gearbox. The sys- | 


tem was fitted to the five-speed manual 


transmission on the Lancia Delta HF | 


Integrale that dominated the 1989 
world rally championship season. Ral- 


ly events, conducted over a variety of 


paved and unpaved roads, place a pre- 


IDEEN 


Become one of America's most sought- 
after technicians . . . put your talents 
and spare time to work for you in the 
“explosive-growth” world of home 
entertainment electronics. 


Train in state-of-the-art video/audio serv- 
icing and become a fully qualified service 
professional the uniquely successful NRI 
way. It's hands-on training, at home . . . 
designed around the latest electronic equip- 
ment you build and keep as part of your 
training. 
The High-Tech Revolution 

in the Home Is Just Starting 
Sweeping changes are taking place in our 
homes, changes brought about by the 
phenomenal growth of home entertainment 
electronics. Already available are high res- 
olution TV, TVs with stereo sound, simul- 
taneous multi-channel viewing, projection 
TV, Camcorders, 8 mm video cassettes, and 
compact disc players. 

And the revolution has spread to the busi- 
ness sector as tens of thousands of com- 
panies are purchasing expensive high-tech 
video equipment used for employee train- 
ing, data storage, even video conferencing. 


Join the Future or Be Left Behind 
Today the consumer electronics industry 
represents a whopping $26 billion oppor- 
tunity for the new breed of consumer 
electronics technician. 

Today's consumer electronics revolution 
is creating huge servicing and repair mar- 


Only NRI gives you a 27" high-resolution 
stereo color TV you build to prepare you for 
today's video servicing careers. 


kets that are just starting to boom. 

Here is your chance to become a fully 
qualified professional the way tens of 
thousands have trained with NRI. 


Totally Integrated 
Hands-On Training 

Since NRI training is built around "learn 
by doing," right from the start you con- 
duct important experiments and tests with 
your professional digital multimeter. You 
assemble the remarkable NRI Discovery Lab 
and perform a complete range of demon- 
strations and experiments in the process. 


NRI's commitment to you goes beyond pro- 
viding you with equipment appropriate to 
the latest technology. Best of all, we ensure 
that in the learning process you acquire the 
very skills that will make you a professional 
service technician on the job. 


You Build a 27" Stereo TV 
During the assembly process of vour state- 
of-the-art Heath/Zenith 27" TV, vou learn 
to identify and work with components and 
circuits as they actually appear in com- 
mercial circuitry Then through tests, adjust- 
ments, and experiments you quickly master 
professional troubleshooting and bench 
techniques. 


Inside Your TV 
The Heath/Zenith 27" TV has all the fea- 
tures that allow you to set up today your 
complete home video center of the future. 
Flat screen, square corners, and a black 
matrix to produce dark, rich colors . . . 
even a powerful remote control center that 
gives you total command of video and audio 
operating modes. 

NRI has purposely designed your train- 
ing around equipment that has the same 
high-tech circuitry you'll encounter in com- 
mercial equipment. That means your train- 
ing is real-world training. 
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mium on drivers who can make quick 
gear changes and maintain control 
under less than optimum traction 
conditions. 

The Valeo system uses a motor to 
release the clutch instantly when the 
shifter is moved. The clutch is engaged 


LANCIA'S POWER CLUTCH 
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at a rate automatically matched to 
prevailing engine and gearbox input 
shaft speeds at the moment the driver 
lifts his hand from the shift handle. 
A major benefit for rally driving is to 
accomplish full-bore acceleration 
from a standing start with a mini- 


mal amount of wheelspin. 


The drawing below shows how the 


system works. A spring-assisted elec- 
tric motor Ml operates the clutch. Sen- 
sors signal the control computer A to 
report clutch position. Readings from 
sensors detecting the throttle position 
El, engine speed @, and gearbox pri- 
mary shaft speed H are fed into the 
control computer, which signals the 
moment of clutch actuation from a 
switch on the shifter E. In addition, 
the driver has a manual program 
switch El that adjusts the rate of 


clutch engagement to suit different | 


surfaces, from tarmac to loose gravel 
and snow. Another competition-derived 
feature is a steering-wheel-mounted 
push button @ for finger-tip clutch op- 
eration. This overrides automatic op- 


eration, allowing full throttle starts | 


from rest.—D.S. 


The Sledgehammer 


If you thought the ZR-1 we featured 
in February's car test was the ulti- 
mate Corvette, you're excused for your 
mistake. While there are many Cor- 
vette tuners whose massaged cars eas- 
ily surpass the ZR-1 in performance, 


they usually achieve power at the ex- | 


pense of drivability and comfort. The 


= Callaway Engineering Sledgehammer | 


breaks out of that mold with a Cor- 
vette with unique body panels, air con- 


_ ditioning, and other creature comforts. 
And it does it without double-over- | 


head camshafts, four-valve combustion 
chambers, or by using more throttle 
plates than spark plugs. Explains 
Tim Good, Callaway Engineering’s 
chief engineer: “The Sledgehammer’s 
twin intercooled and turbocharged 
V8 engine is a rolling laboratory 
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IT TAKES MORE THAN 
THE MORNING PAPER 
TO UNDERSTAND WHAT 
SHAPES THE NEWS. 


Yesterday's conflicts and today’s 


confrontations are shaping tomorrow's Jo e| à 
world. To better understand the headlines, e SSNS [john Bowers 
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for extracting maximum horsepower.” 
Is it powerful? Absolutely —recent 
dynamometer tests of the 5.7-liter 


pushrod engine shows peak output of 


880 hp at 6,250 rpm, more than three 
times that of a standard Corvette and 
better than double the ZR-1's emi- 
nently capable LT5 engine. Is it high- 


tech? Certainly, the Callaway shop in | 


Old Lyme, Conn., looks more like a 
cross between a computer warehouse 


and an operating room than an auto- 


| motive engineering company. 

Slide into the driver's seat, secure 
the five-point harness into place, and 
| you're ready to 
test the capabil- 
ity of the Sledge- 
hammer. While 
the engine has 
| been optimized to 
| run on 112 octane 


exercise in being thrust deeply into 
the driver’s seat. The car has one fa- 
tal flaw, however. Squeezing in the pair 
of turbochargers and heat insulation 
needed to accommodate the conversion 
necessitated the widening of the trans- 
mission tunnel and the moving of the 
control pedals. This leaves the accel- 
erator, brake, and clutch pedals situ- 


ated too close together, with misap- 
| plication a serious possibility with 


which to contend. 
Reeves Callaway says the first 


| Sledgehammer is up for sale with a 
$400,000 price tag. He plans a small 


ANEW GENERATION OF CAR WAX 
| FOR A. NEW GENERATION OF CARS 


| racing fuel and BB T E 


the turbochargers 
can boost intake 
pressure to a max- 
imum of 22 psi, 
for my demo drive | 
the tank was 
filled with pump- 
grade 91 octane 
unleaded premi- 
um and the tur- EE—— 
bos were turned REL 
down to 12.5 psi. BS 
These compromis- 
es did not dimin- 
ish the exhilara- 
tion felt when I 
eased the clutch 
out and pulled 
away in first gear. B 
| In a matter of sec- 
onds the world 
around me was 
transformed into 
a great horizontal 
blur, with tele- 
phone poles pass- 
ing my head as if 
| they were picket 
| fence posts. This 
subjective impres- 
sion was reinforced by Callaway's 
track performance claims: 0 to 60 mph 
in a mere 4.4 seconds—0.4 second 
faster than the ZR-1 we tested; 100 
mph comes a short 2.5 seconds later, 
and 200 mph 11.3 seconds after that. 
Top speed, with Reeves Callaway, the 
firm's owner at the wheel, is claimed 
| to be an equally impressive 255 mph. 
But the true Sledgehammer ex- 
perience comes not from stratospheric 
speeds that are unattainable on any- 
thing but a test track. It is the en- 
gine's massive 772 lb.-ft. of torque out- 
put that makes top gear sprints an 
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production run of slightly less expen- 
sive super Corvettes in the near fu- 
ture.—B. N. 


Suspension suspended 


General Motors, up to now the favor- 
ite to be the first auto maker to de- 
velop a production active suspension 
system, has canceled work on its most 
advanced prototype active suspension 
Corvette and sent the program back 
to the research stage. 

One indication of how far the GM 
program had progressed was the re- 


"Blue cor 


TREA 


GE Za Wie WAX 


d - 
SSS 12 PL. oz. (35 m 


cent announcement by Goodyear that 
it had developed a special tire tuned 
to maximize the benefits of the Lotus 
active suspension system. As defined by 
Lotus, an active suspension would re- 
place conventional mechanical springs 


| with hydraulic cylinders that are pow- 
erful and quick enough to move the 
| car's wheels up and down individually 


in response to road bumps or dips. A 


| network of sensors would feed dynamic 


information into a high-speed comput- 
er capable of actuating the struts 
within microseconds. Early prototypes 
could handle enormous variations in 
loads with near 
zero body roll des- 
pite a soft spring 
rate. Rapid early 
progress on such 
problems as high 
power consump- 
tion, noise, and 
cost led some in- 
| siders to predict 
| that a full active 
suspension could 
be available on a 
production car in 
1991. Now second 
thoughts about 
durability and be- 
nefits compared 
with cost appear 
to have given en- 
| gineers cold feet. 
Instead, GM ap- 
pears to be push- 


controls the flow 
of hydraulic fluid 
through a modi- 
| fied shock absorb- 


rate and shock 
stiffness without 
the complexity 
and cost of a full 


| research in active 
suspension has 
generated several 
breakthroughs. Britain's Lucas Indu- 
stries unveiled an accelerometer that 
uses a piece of micro-machined silicon 
suspended on a piezoelectric substrate 
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that changes its resistance as it is | 
stressed. By monitoring the device's | 


resistance, loads placed on the car's 
body can be measured. Lucas also 
showed an optical sensor that "reads" 
the ground to calculate speed indepen- 


| dent of the wheel motion and conven- 


tional speedometers. This instrument 
is used often in auto research and 
development, but has yet to find its 
way into a production vehicle. 


er to vary spring . 


| active suspension. | 
The intensive | 


ing asystem that | 


| It's all ears 


| by Braun AG, a West German 


Electronics Newsfront - 


By DAWN STOVER with David J. Elrich and Marcelle M. Soviero 


| Video repair manual 


Rick Lewis, a young industrial de- 


signer in Birmingham, Mich., likes 
compact discs for the same reason oth- 
ers do—CDs provide instant accessi- 
bility to music or other forms of stored 
data. If a book is stored on a CD, for 
example, it's easy to jump from chap- 
ter to chapter. That capability, Lewis 
decided, could be useful to consumers 
who consult automobile repair manu- 
als or other how-to books. So he de- 
signed what he calls the Interactive 


Video Manual, a concept for a machine | 


that would not only display informa- 
tion stored on CDs but would also 
be easy to use—even when you're 
stretched out under a car in your 
garage. 

As Lewis imagines it, the comput- 
erized manual would respond to voice 
commands. You'd slip a CD into a slot 
in the back, then push the machine's 
only button—located at one corner of 
the screen—to turn it on. You’d touch 
the screen or utter commands into a 
corner speaker to operate the elec- 
tronic book. And you'd listen to in- 
structions through speakers in the 
remaining two corners. 

The machine would be able to dis- 
play text, still images, and moving pic- 
tures. Meanwhile, your hands would 
be free to work. A rubber-coated claw 
protruding from the back of the video 


manual would clamp it to your car or | 


workbench. 
Lewis’ design recently won a com- 
mendation in a contest sponsored 


company that manufactures 
small appliances. The project 
also received a prize in the 
1989 Unisys student design f 
competition. | 


The woman behind the com- 
puter terminal wore a headset 
with an attached microphone and ^ 
looked like a well-dressed tele- 


phone operator. But instead of speak- 


ing to someone across the country, she 
looked at the computer screen and 
said, “indent.” On the screen, the first 
word of the paragraph jumped a few 
spaces to the right. 

Her next command was to "exit" the 
WordStar program and pull up Lotus 
1-2-3. In a few seconds, a spread sheet 


Your wish is its command: The Voice Recognizer 


Bibs, à 
Video Manual displays how-to information. 


appeared. The crowd surrounding her 
at the Comdex computer industry 
trade show in Las Vegas, Nev., began 


to applaud. What we had just seen was | 
the new PC Voice Recognizer from — 


Ricoh Corp., which went on sale in Ja- 
pan last November. 

Scheduled to be available in the 
United States by the time you read 
this, the Voice Recognizer is a PC 
board that fits into an expansion slot 
of any IBM AT-compatible (or more 
powerful) computer. You attach a mi- 
crophone, then simply speak the com- 


mands you'll want your specific soft- | 


— Pd 


board for PCs has a vocabulary of 1,000 words. 


| ware to perform. The proprietary Bi- 


nary Time Spectrum Pattern LSI chip 


| and voice input emulation software 


convert your voice commands into key- 


board functions. To ensure that the | 
system has learned the command, you | 


repeat it three times. 


À menu-driven interface guides you : 


through the process one step at a time. 


The price for the board, headset mi- | 


crophone, and software is $1,400 in 


| Japan. 


Two months ago, Dragon Systems 
of Newton, Mass., unveiled a $9,000 
system that recognizes 30,000 
words. To use the software and 


speech recognition board, you need an | 


IBM AT-compatible computer with 
eight megabytes of random access 
memory. 

When speaking to the system, you 
pause briefly after each word. The 
computer displays a list of possibili- 
ties and prints its first choice if you 
don't ask it to keep looking. Called 
Dragon Dictate, the system works 
with an ordinary printer and can type 
more than 40 words a minute when 
used by a skilled operator.—D. J. E. 


Thieves think twice 


As I approached the parked car, I 
heard a synthesized voice that 
seemed to emanate from under the 


hood: “Warning! You are too close to | 


the vehicle. Step back!” 

I ignored the voice and ventured 
closer to the car. “Step back, or the 
alarm will sound!” it responded. Pas- 
sersby were already turning to stare 
at me, so I reluctantly took a few steps 
backward. The car politely thanked 
me. 

I soon learned that the vehicle was 
protected by a perimeter detection sys- 
tem that can be combined with almost 
any car alarm on the market. Made 
by Electronic Security Products of 
Canoga Park, Calif., the Invisibeam 
system sets up an invisible barrier 
around the car. Owners can adjust the 
Invisibeam’s range—from less than a 


| foot to five feet, depending on the car. 


When a microwave sensor inside the 


| car detects an intruder, the system 


issues a warning stored in its 28- 
word vocabulary. If motion in the 
car's vicinity continues, the alarm is 
activated. 

Owners can turn off the Invisibeam 


in congested areas, without disconnect- 
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ing the alarm. It’s also possible to 
leave the system in a warning mode, 


so that it frightens intruders but 


doesnt actually carry out its threats. 


Home command center 


Universal remotes—hand-held units 
that control all of your audio and video 
equipment—have been around for a 
few years | "Super Remotes,” Feb. '89]. 


| But the One For All II is the first uni- | 
| versal remote that not only controls | 


| your TV, VCR, CD player, and other | 


electronic appliances, but also oper- 


| ates lights and household fixtures. 


Unlike other universal remotes, 
which must be placed head-to-head 
with an appliance's original remote to 
"learn" its infrared commands, the 
One For All remote is preprogrammed. 
You simply look up your appliances 
in the instruction manual, and enter 
the correct three-digit codes. 

The remote unit works with the One 
For All Command Center. Both are 
made by Universal Electronics of Hud- 
son, Ohio. To turn on an appliance, 


| you point the remote at the Command 


Center, which converts the infrared 


| signals to electrical signals and sends 


them via the house wiring to an X-10 


| module connected to the appliance. 


From your living room sofa, for exam- 


ple, you can turn on a popcorn popper 


in the kitchen, or turn off a hallway 
light, without missing a scene from 
the movie you're watching. The Com- 
mand Center controls up to 16 X-10 
modules, enough to run a "smart" 
house (see 
mated, Educated House,” this issue). 


“The Integrated, Auto- | 


Universal remote (left) and Command Center 
control all electronic and household appliances. 


Chip coolers 


Today’s fastest computers complete 
more than 200 million operations a 
second. In the time it takes to perform 
one operation, electricity—passing 
through computer circuitry at only 
about half the speed of light—travels 


less than a yard. Because electricity | 


travels so slowly, relative to the speed 
of supercomputer computations, it's 


A WORLD OF OPPORTUNITY. 


top-quality people and top-quality experiences. A world where a person can get hands-on 
high-tech training and learn skills to help build their future. It's a world that isch everyone 
« $. the chance to grow and to become a leader. 


ee 


That's one very good way to describe the U.S. Armed Forces. It's a world of 
| 
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important for computer chips to be as 
closely spaced as possible. 

But powerful chips generate a lot 
of heat. A microprocessor that con- 
sumes 30 watts of electricity gives off 
almost as much heat as a 30-watt 
light bulb. The heat is so concentrated 


that, left uncooled, it will melt silicon. - 


Air cooling keeps most microproces- 
sors from burning up, but isn't ade- 
quate for supercomputer chips. A few 
companies have tried immersing chips 
in liquid baths, but now there's a bet- 
ter idea: plumbing systems that act 
like miniature automobile radiators. 

Engineers at the Microelectronics 
and Computer Technology Corp. (or 
MCC, as it calls itself, which is lo- 
cated in Austin, Texas, have designed 
a module that lies on top of a circuit 
board filled with chips. On the bot- 
| tom layer of the module are micro- 
| channels, tiny grooves carrying fluid 
across the chips. To ensure that the 
chips are evenly cooled, the engineers 
cut slots into two layers of silicon that 
fit over the heat-exchanging layer; 
water pumped into the slots enters the 
much smaller microchannels only af- 
ter the slots are completely filled. Cool 
liquid comes in through one set of 


slots, and exits through the other set. 

Cray Research Inc. has developed a 
competing system in which a noncon- 
ductive liquid called Fluorinert is 
pumped through pipes installed be- 
neath chips. 

Meanwhile, MCC, owned by a con- 
sortium of electronics companies, has 
developed an advanced air cooling sys- 
tem that works as well as liquid cool- 
ing in some applications. 


| TOP COVER 
e — 
mL DISTRIBUTION LAYER 1 
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Cooling fluid circulates through the MCC module. 


| Robots in the rink 


Several hundred students seated in 
the largest lecture hall at the Mas- 
sachusetts Institute of Technology 
cheered on their favorites as three ro- 
bots battled for control of an electronic 
hockey puck. The February 7 event 
was a “Robo-Puck” hockey tournament 
sponsored by Microsoft Corp., Motorola 
Inc., Lego Systems, IBM Corp., and 
Polaroid. 

MIT’s Electrical Engineering | 
and Computer Sciences depart- | 
ment offers a design course in | 
which students build computer- 
controlled robots from pack- 
ages of assorted parts. The 
class culminates in a competi- 
tion between the students’ ro- 
bots. This year’s contest: a 
hockey game in which robots 
fought for possession of an 
infrared-light-emitting puck. 
Robots were forbidden to tip | 
over the puck or to block its | 
infrared light. “If people could | 
see infrared, those pucks would | 
look like big light bulbs,” said 
a contest organizer. 

The rules called for three ro- 


If you, or someone you know, are about to graduate from high school, contact 
any local military recruiter about the many opportunities in the U.S. Armed Forces. 
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bots at a time to compete in a six-foot 


circular rink; the last robot to touch | 


the puck during a 60-second round 


was the round’s winner. Robots losing | 


two rounds were eliminated. 
In their building kits, students re- 


ceived Lego parts, four miniature | 
| Polaroid motors, light and touch sen- 


sors, a Motorola 6811 microprocessor, 
and a custom printed circuit board. 
Using these supplies, they created a 
variety of designs. 


A robot named Shotgun used a sling- 


shot mechanism to fire spring-loaded 
pincers at the puck; it then reeled in 
the claw with a Lego chain. Shotgun 


won two rounds, but was defeated by | 


Electronics Newsfront 


Bertha—a small, quick robot with a | = 


| scoop. Neither made it to the final 


round, a battle between Gymbol and 
Psycho. Each had a hinged arm de- 
signed to sweep the puck into its body, 
but Gymbol proved to be faster. 

The students who designed Psycho, 
Bertha, and Shotgun didn't take home 
trophies, but they did earn something 
valuable: hands-on experience in con- 
structing computer boards, tackling 
design problems, choosing batteries, 


assembling and positioning sensors, 


and writing computer programs. 


Upgrade the Powerflox with a plug-in $X386 or 
| 1486 module; it takes over automatically. 


Rebuilt engine 


Advanced Logic Research's standard 
PowerFlex computer is a 12.5-mega- 
hertz 286-based AT-compatible. But 


| upgrading to a 16-megahertz SX386 


or 25-megahertz i486 system is as easy 
as plugging in a new board. "It's like 
switching engines in a car," says ALR 


U-HAUL SELLS 


HITCHES 


FOR THE GOOD TIMES! 


U-Haul" sells 
and installs the right 
custom hitch for your 
recreational needs. 
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For whatever you drive, whatever you tow, U-Haul can provide 
everything from small hitches to complete towing systems. And every 
hitch carries a lifetime warranty, honored nationwide. So hook up to the 
good times with the hitch professionals at U-Haul. 

Call now for a free Select-A-Hitch Guide at 1-800-528-0361. 
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marketing specialist Kevin E. Roberts. 
The whole process requires only seven 


simple steps. The 5X386 module costs 


$395; the i486 is $2,995. 


| Green software 


Environmentalists now have a custom- 
ized computer program for writing let- 


ters to Washington. To use "Save the | 
| Planet," you enter your name and ad- 


dress, select a politician's name from 
a menu listing the congressional del- 
egations of all 50 states, and draft 


| your letter. The program automati- 
| cally adds the address, date, greeting, 
| and signature line. 


“Save the Planet” also contains lists 
of environmental organizations, recycl- 


| ing ideas, energy-saving tips, informa- 


tion about environmental investing, 


| and the full text of the “Valdez Prin- 
| ciples"—a set of guidelines for 


responsible corporate behavior. Other 
sections include a global-warming- 
scenario game and an animated se- 
quence showing the growth of the Ant- 
arctic ozone hole. 

Evaluation copies of the shareware 
program are $5 from Save the Planet 
Shareware, Box 45, Pitkin, Colo. 
81241. 


Lawyer on a disk 


Planning to buy a car, rent an apart- 
ment, or leave your children in some- 


one else’s care? If so, you may need | 


legal counsel. But that doesn’t neces- 
sarily mean a costly visit to an attor- 
ney. Home Lawyer, a new legal soft- 
ware product, can help you write and 
update 16 of the most common legal 
documents. 

“Important transactions should be 
in writing, so you can protect your 
rights,” says Joel Hyatt, founder and 
senior partner of Hyatt Legal Serv- 
ices. His company, along with MECA 
Ventures and Egghead Discount Soft- 
ware, helped OverDrive Systems de- 
velop the product. 

You start the program by selecting 


| a document title from the main menu. 


You're then asked a series of questions. 


| “It’s very similar to the interview a 


Hyatt attorney would perform if you 
walked into one of their offices," says 
Steve Potash, president of OverDrive 
Systems. Your answers are automati- 
cally put into the document you are 
working on. 

During the interview, your computer 
screen is split into three sections—a 
question box, an answer box, and a 
comment box giving suggestions about 
how to answer the questions. You can 


press the "help" key to get quick | 


the bea 


| definitions of any of the legal terms 
used. Home Lawyer is $120 and avail- 
able exclusively through Egghead 
stores.—M. M. S. 


Steered antenna 


The biggest problem in car radio re- 
ception is multi-path: Signals bounc- 
ing off buildings or other objects in 
the landscape reach the antenna at 
different times and muddle the signal. 

Some manufacturers try to solve the 
problem by installing multiple anten- 


nas; the radio tunes to the one with 
the strongest signal. Blaupunkt went 
one step further, creating an Auto Di- 
rectional Antenna system that uses 
four antennas at once, rather than 
tuning to one at a time. 

The ADA finds the best signal us- 
ing a phased-array technology devel- 
oped for military space-tracking radar. 
It then synchronizes the phase of all 
four antennas so that they act as if 
they were receiving the signal simul- 
taneously. Finally, ADA combines the 
signals, so the antennas operate as a 
unit. When the car moves, the signal- 
monitoring computer can readjust the 
phases within milliseconds. ü: 
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"hompson's' Wood Protector SST 
s the way it protects 
of wood. 
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Blaupunkt's Auto Directional Antenna system sums signals from four separate foil antennas. 
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Powerful water- 
proofers to 

protect against 
oping erae 
ing and rotting. 


Protective sung v 
screens to help | 


| In German, löffel means spoon and 


soil and plant with flowers, grasses, 


| is 20 inches deep, 17% inches wide, 


high. Minis will cost around $5 per square | brain damage. Even in small doses 


| quarters for the products, says that | When you turn on your tap today | than any other group in the country, 


| which he doesn't recommend “if you | Richard Maas, director of the Univer- | lead regulations in drinking water | 


Home Newsfront 


By V. ELAINE GILMORE with Cheryl M. Fiorillo and Marcelle M. Soviero 


Stone spoons for wallflowers 


stein means stone. Put the two to- 
gether and you have handsome cast- 
concrete stonelike retaining walls with 
spoonlike hollows that you fill with 


or vines. 

Lóffelstein retaining walls 
were born in Switzerland and 
are now available through dis- 
tributors across the United 
States. Actually, only one < 
of three related products is 
called Lóffelstein; it's shown Cy 
in the drawings above. A Léffelstein 


fe ams 
i acr LI 


and 77^ inches high, and can be used | by a contractor, according to Seagren. | stricted it in 1988. The problem: In- 
to form retaining walls up to 16 feet | Delivered but not installed, the | gesting lead can cause irreversible 


The Lóffelstein's little brother is the | foot, he says. The cost of a Léffelstein | lead can impair motor skills, damage 
MiniLóffel, shown in the photo. Each | wall will be in the $10 to $14 per- | hearing and memory, and harm the 
Mini is 12 inches deep, 2172 inches | square-foot range installed, or about | kidneys and nervous system. Lead 
wide, and 7% inches high, and is typ- | $5.50 per square foot uninstalled. is particularly hazardous to young 
ically appropriate for building retain- You can get the location of the dis- | children. 
ing walls up to five feet high. (There's | tributor nearest you from Seagren In- With a grant from the Clean Water 
also a module called the Water-Lóffel, | dustries (11901 Olive Blvd., St. Louis, | Fund of North Carolina, Maas and a 


which is for use on shorelines and | Mo. 63141). group of students set out to find the 
creek banks.) cause of lead contamination in tap 
Lars Seagren of Seagren Industries Getting the lead ovt | water. Since the study began in 1988, 


in St. Louis, Mo., the American head- the team has gathered more statistics 
many homeowners install the Mini- | chances are your water will look and | Maas says. The EPA is also funding | 
Lóffels and Lóffelsteins themselves, | taste just fine. But, according to | the research because it will update 


have a back problem or heart condi- | sity of North Carolina at Asheville’s | soon. 

tion.” Make no mistake, this is heavy | Environmental Quality Institute, the Of the 4,000 homes sampled so far, 

work: Each MiniLóffel weighs 77 | odds are one in four that your water | 26 percent had lead levels higher than 

pounds; each Lóffelstein weighs 114 | from your tap will contain a signifi- | 10 ppb (parts per billion), which is the 

pounds. cant dose of lead. EPA's standard. “However, in ninety- | 
A MiniLéffel wall will cost from Lead-base solder was used to join | two percent of these high-lead cases 

$8 to $12 per square foot, if installed | copper pipes until a federal law re- | the lead was totally flushed out after 


— T 
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the water had run for one minute, 
explains Maas. 

Maas also found that, contrary to 
| what was once believed, the age of a 
home and its plumbing are not always 
accurate predictors of lead contami- 
nation. In 36 percent of the homes 
tested that were up to three years old, 
lead levels were greater than 10 ppb. 
Contamination was found in 40 per- 
cent of houses 3 to 10 years old and 
17 percent of houses older than 30 
years. 

The type of plumbing you have may 
| not be a good predictor either. This 
was discovered when one homeowner, 
| after high lead levels were found in 
his tap water, changed his plumbing 


from copper to plastic. Retesting | 


| showed he still had unsafe lead lev- 
els. The culprit? The faucet. Most 
chrome-plated household faucets are 
made of brass, which contains from 
three to eight percent lead. 

Maas also discovered that the soft- 
ness of water may contribute to con- 
tamination. The evidence for this came 
from a study of the cities of Durham 


and Asheville. Both treat their water | 


with the same corrosion inhibitors and 
to a neutral pH—but Asheville has 


aci 


| hungry for lead,” 


soft water while Durham's water is 


| hard. The result: Twenty-six percent 
of the homes tested in Asheville had 


high lead levels versus only 10 per- 
cent in Durham. 

Hard water contains calcium and 
magnesium ions, which are similar to 
lead ions. If the water is soft it lacks 
these ions. "This makes the water 
says Maas. He be- 
lieves that regardless of the age of the 
house or the type of plumbing system, 
every household should have its water 
tested for lead. 

The test can be done by a local lab- 
oratory or by Maas's group. To take 
the second course, send a check for $12 
along with your name, address, and 
telephone number to the Clean Water 
Fund of N.C., Box A, 138 E. Chestnut 
St., Asheville, N.C. 28801. You will 
be sent a kit, which you then use to 
send back a sample for analysis.— 
M. M.S. 


Citrus solvent 


I recently undertook a nasty job that 
involved digging greasy globs out of 
a wall vent above my kitchen range 
—with my fingers. 


At the end I looked as if I was met- 
amorphosing into a tar baby, hands 
first. But I remembered a new hand 
cleaner I'd been given at a trade show. 

I found the foil sample packet and 
gnawed it open with my teeth. Out | 
oozed a slightly gritty lotion that 
smelled like oranges. My hands came 
clean easily and even felt moist and 
smooth after the scrubbing. 

The stuff is called DL Permatex Fast 
Orange hand cleaner, and it's made 
by Loctite Corp. The company touts | 
it for removing dirt, paint, and rub- 
bery adhesives, as well as grease. The 
orange smell comes from a chemical 


called D-Limonene, a natural solvent 
made from citrus oils. 


Ice balls for air conditioners 


Thousands of dimpled plastic ice-filled 
balls are the surprise ingredient in an 
innovative off-peak cool-storage sys- 
tem. These bumpy orbs can reduce an 
air conditioner’s peak electricity de- 
mand by 50 to 100 percent, according 
to Cryogel, the French company that 
manufactures them. 

Called Ice Balls, the plastic spheres 
shift the bulk of air-conditioning en- 
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airline seat (or can be checked as baggage) so you 
can take it anywhere. But Model Eleven's sound is so 
good, so “big,” you may want to keep it home. 


O rai 4 information on other Cambridge 


| 
nsive component systems. And because we fob SoundWorks products. 

rus it dieci fon ae factory, it costs hundreds Try Model Eleven Risk-Free For | I'm paying by chek OMC O Visa O AmEx 
less than it would in stores. 30 Days. Call 1-800-AKA-HIFI. | Acct. Number Exp. 

Model Eleven's three speakers are designed to Like all our products, Model Eleven is only sold 
work with a room's acoustics to create seamless, _ factory direct...by helpful, experienced audio experts. Name 

i nah py mi tee iis onneni re acie A m. S0 you can dete it the; ght W RS | Address 
T al highly seep intl Hoe mb fid Ambignce"* a we) SOUL home for 30 day S, WIKI NO TiS City_ State —— Zip 


W At$599[ we know of no music system 
EA near ispi ce (transportable or not) that 
~ approaches its sound quality. 


*OAM to midnight (ET), seven days a week. In 
— Canada, call 1-800-525-4434. Fax: 617-332-9229. 
^ Outside the U.S. or Canada, 617-332-5936, 


| Phone (Area Code! Number. 
FOR IMMEDIATE SERVICE: 1-800-AKA-HIFI. 


speakers. While packing a stereo system into 

a suitcase before a vacation, he realized that an 
amplifier, a CD player and two small speakers take 
up the same space required for an acoustic 
suspension woofer to reproduce really deep bass. 
That was the inspiration for BassCase, Model 
Eleven bass speaker enclosure which doubles as 
the entire system's carrying case. 


MA residents add 5% sales tax. 
| aa UPS ts $5-$14. Danen time rend 
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| 

| 

| 
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Dimples in an Ice Ball’s shell expand when the 
deionized water inside freezes. As the water 
melts, each pound can absorb 144 Btu of heat 
energy to cool the building. 


ergy needs to evening hours. Electric 
utilities generally have spare gener- 
ating capacity at night, and they’re 


anxious to sell electricity then, espe- | 


cially if it reduces the need during the 
day when demand tends to outstrip 
supply. Consequently many offer bar- 
gain rates at night. 

The invention of Jean Patry, a 
French mechanical engineer, Ice Balls 


MONICA STEVENSON 


“The process is very similar to the way 
orange juice or shampoo bottles are 
made,” explains Victor J. Ott, Cryo- | 
gel’s executive vice president. 

The Ice Ball cool-storage system is 
relatively easy to install and main- 
tain, claims Cryogel. An insulated 


| 4 | tank is filled halfway with a water- 


24°F 3r to 43° Fe, 


BOB LANGE 


(blue line). The water inside slowly melts to 
chill an antifreeze solution by day. The circulat- 


ing antifreeze cools the building (green line). 


were introduced in Europe in 1986. 


They found their way to the United | 


States in 1989. 

Ice Balls are water-filled high-den- 
sity polyethylene containers four 
inches in diameter and covered with 
inverted dimples. The dimples flex, 
allowing the balls to expand when the 
water inside freezes. Ice Balls are 


made on a blow-molding machine. | 


"Cambridge SoundWorks May Have 


antifreeze coolant, and the lumpy 
globes are poured in. The coolant cir- 
culates around the balls, then through 
a fan coil, and the chilly air is distri- 
buted through ducts to cool the build- 
ing. The antifreeze solution and ice 
balls are chilled by a standard air con- 


The diagram shows how Ice Balls freeze at night | ditioner during off-peak hours. 


The temperature of the coolant is 
dropped to 24 degrees F, freezing the 
deionized water inside the Ice Balls. 
À nucleator, or false ice crystal, in the 
solution inside each ball tricks water 
into thinking that a real ice crystal 
is present, triggering the freezing 
process at 32 degrees F. "That's the 
trick in making ice: You have to get 
the crystallization process started at | 
as close to thirty-two degrees Faren- 
heit as possible," says Ott. Otherwise | 
the liquid's temperature can dip be- 
low its freezing point without any 
freezing occurring. 


Unlike seemingly similar 
satellite systems which 


Ye Best Value In TheWorld. AWinner? 


David Clark, Audio Magazine, Sept. '89 


Ensemble costs hundreds less than it would in stores. 
Your livine room works 


Henry Kloss, creator of the -| bass units and two high frequency satellites. | ile and 
wea T]: The compact woofer units produce the bass that eerie the 
Research), '60s (KLH), PW. normally requires large Speakers. pide ipis 
and '70s (Advent), brings > Placethem behind furniture,on g standing wenes 
pe toi eo “sem bookshelves or under a couch. The | 
Gem for te SOs, avatable Fera small satellites blend into any decor. 
only factory direct from s The result: a full range, musically 
abridge accurate speaker system without 
Cambridge SoundWorks has created Ensemble" big boxes. | 
ires dy that provides the _— reser- Ty mble in your home = femke ts [d presos inc. Reprinted with 
for large, costly speakers. It virtually disappears y Ensemb! Jom ri ac easy adi: ir n a aic 
in your room. And because we market it directly, risk-free for 30 days. [ CAMBRIDGE SOUNDWORKS ] 


Ensemble is sold factory direct...by helpful, 
experienced audio experts. So you can audition 
Ensemble the might way—in your home for 30 days, 


Suite 126JN,154 Califomia St., Newton, MA 02158 
| CJ Send more information and test reports. | 
C Send Ensemble risk-free for 30 days, for $499* 


With Ensemble, not against it. with no risk, no salesman hovering nearby. At $499* iR Certi 
: ? d | : de O Send an Ensemble Gift Certificate f A 
No matter how well a speaker performs, athome itis he value on today's speaker market. For litera- | Im ies by O hed " wes cles AmEx | 
your room takes over. Putting other speakers where ture, expert advice, or to order, call 1-800-252-4434 | | | 
the room helps the bass may hinder the upper ranges, 9 AM to Midnight, (ET), seven days a week. Acct. Number Exp.— — 
or vice-versa. Ensemble consists of four units: two Canada 1-800-525-4434 Fax: 617-332-9229. | signature | 
"aw a : | | Name | 
| Address pe^ | 
EM | ——————— ] 
T Father's Day Phone (Area Code)____ Number 
i -— Or das viser ae ea a | 
hey bass. Graduation | We ship worldwide, inc APO & FPO. 
You can't do this with conventional because you have to be concerned about the ug | `i MA residents add 5% sales tax. 
Jogurt aris Ent SAE SS te N e TC peli “Plus freight ($7-$24). Delivery time usually 2-7 days. | 
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" So 
SI. o? 


| Q9 INTO A 


use Tuloil 


AND YOUR ENGINE 
WILL LAST... AND 
LAST. ANE LAST! 


You've seen the price of new 
| cars...they go up every year! Cars get | 
| flimsier...prices get higher...it never | 
| seems to end. There are lots of 36 
reasons to keep that nice car of yours E 

| on the road as long as possible. | 


| Car sales are down and Tufoil sales MP | 
| are up. People are smart...they're [i 
| taking the economical way out and | —À | ' 
what could be easier than Tufoil. Just | The Transistor of Lubrication a 
add Tufoil to the crankcase. You | Ir f Ol | 
don't have to shake the container or | T 
add an engine flush. Just pour it in | Biss exaiNES WOR 
and drive away. | SETTER, LAST LONGER 


IE proved Mileage 
| DEED tor Perlormance 
i 2 E sier Starting 
E = We a p f ereased 
is: le Pd ay Lite 


Your throttle will get silky 
smooth...acceleration will improve. 
One customer said his car "takes off f 
like a scared rabbit!" | Es l 12 EN co 
| Tufoil works wonders for all known às pi E te 
engine oils. It’s actually slipperier Se 
than Teflon (according to a famous {i 
| U.S. Government laboratory). 
| You'll get astonishingly fast starts on 
cold mornings with both diesels and 
| gas engines. The Canadian govern- 
| ment tested Tufoil at it's cold regions 
| lab. They showed faster cranking and 
significant fuel savings with Tufoil. 


| What about additives that claim to be 
a one-time treatment that will last the 
life of an engine? Well, I’ve been fol- 


8 OZ. BOTTLE OF 
TUFOIL FOR ONE OIL CHANGE 


You'll notice quieter, smoother oper 


TO ONE 


quicker starting, snappy acceleration! if 
you don't, Just Send us proof of purchase 
with a note describing and make 
of your car. We'll eid Jour $14: 25 
immediately. 


Send for Tufoil today and prove to your- 


lowing the scientific literature on Self the "and increase in car's 
ill in the cou today 
| lubrication for a very long time. As ded iod call TOLL-FREE any time, 24 hours à 


| far as I know, there isn’t a shred of 
scientific evidence for such a claim. 
So don’t believe it! 


day. 
1-800-922-0075. 


(in New sarsey, E ce LAT: Bas $1 10. ) 1 


FREE . “Products based on TUFO OIL L technology. Check | 

one with each order of 2 bottles or a quart. Check 2 for each | 

| gallon order. Values range from $3.98 to $9.95. 

L] TUFOIL Gun-Coat — Super rust inhibited, smooth action 

| O TUFOIL Compu-Lube — Low viscosity for computer 1 | 
mechanisms | 

| D TUFOIL Lightning Grease — Easily sheared grease for , 


Lg 


. rush my TUFOIL order: 

O ONE 8 oz. bottle... treat one car for 
$14.25 (plus $3.50 shipping and 
handling). See money back 
guarantee. 


instruments - O TWO 8 oz. bottles... treat two cars 
| O TUFOIL Lubit-8 — General purpose, household use | for $25.00 (plus $4.00 shipping 
lubricant ji 


and handling) SAVE $6.00 


4*2: ss 8—— ee B 


FREE brochures... 
O 30 Questions/Answers about TUFOIL | 
O "Fun with Superconductors"—we're leading that field | 
too! | 
See NASA Tech Briefs for technical details, 
1986, 1987 and 1988. 
©1987 Fluoramics, Inc. 
FLUON* is reg. T.M. of ICI Americas Inc. 
TEFLON® is reg. T.M. of DuPont* 
TUFOIL* is reg. T.M. x x 
US Patent No. 4. 284.5 
US Patent No. 4.224. 175 
US Patent No. 3.933.556 
Other U.S. Patents issued and "€ 


PE 


O ONE Quart bottle . . . treat 4 cars 
for $34.95 (plus $4.00 shipping 
and handling) 

O ONE GALLON ... treat 16 cars for 
$125:00 (plus $6.00 shipping and 
handling.) 

We ship within days! 
MONEY BACK GUARANTEE ON 8-OZ. 


fossem egg Ol 


CHANGE YOUR OIL 
PATENTED ENGINE TREATMENT | 


| miles and purring. 


| and said, "Would you believe 340,000 | 


| couldn't get a word in edgewise. 


1 over 1,000,000 miles on a diesel using | 
I Tufoil - WOW! | 


i i E Tufoil to his sticky mechanical trans- | 
2m mission, called in and said he couldn't | 


Stay in Cane wtth gour car! 


Engines last longer with Tufoil. Our | 
1976 476 T-Bird is now at 190,000 


A bunch of customers’ cars have now | 
passed 250,000 miles. | 


Several months ago, a nice man I’d | 
never seen before walked into my of- | 
fice, big smile on his face, sat down | 


miles on a Tufoil engine?" He went on | 
to rave about how well his engine has | 
been running all these years. I| 


Recently, a truck driver called in with | 


A customer from Vermont added 10% | 


believe it..."Shifting is like slicing but- | 
ter now!" he said. 

SAAB owners are writing letters 
praising Tufoil in their "NINES" 
magazine. They report spectacular 
improvements in their engines and | 
transmissions! 


Don't forget! Tufoil is the result of | 
over 15 years of research and develop- 
ment. The U.S. government has 


awarded us 6 patents so far...so have 
Germany, England, France and 
Canada. 


! Fluoramics. Inc.Ps- 690) 
18 Industrial Avenue 


Hi E m 


Mahwah, NJ 07430 

My check or money order for $ is enclosed. | 
Charge my credit card: | 
O Am. Express CiMaster Card O Visa | 
Card No. i 
Exp. Date j 
Phone No. i 
Name ] 
Address | 
City I 
State Zip | 
(N.J. residents please add 6% sales tax). E 
| à 

Canadian Distributor: 1-800-363-7753 ! 


—C. M.F. 


Home Newstront 


During the day, the temperature of 
the coolant slowly rises to 43 de- 
grees F as the antifreeze circulates 
through the fan coil, absorbing heat 
from the building. The Ice Balls 
greatly enhance the efficiency of the 


system because as the ice inside | 


them melts, it absorbs much latent 


| heat. Consequently, the system can be 


compact. 

The Cryogel system can be installed 
as part of a new cooling system, or an 
existing air-conditioning system can 
be retrofitted for cool storage. The cost 
including tank, pump, balls, and la- 
bor is $70 to $100 per ton hour. A com- 
mercial system will pay for itself in 
six months to four years, the company 
claims. 

Ice Balls are not yet available to 
homeowners, but Ott believes that 
within two or three years they will 
be. "It's not a technology problem, it's 
an economics problem," he says. One 
of the hurdles to overcome is the rar- 
ity of off-peak electric rates offered to 
private homes. If such rates become 
common, Cryogel expects to develop a 
system costing under $3,000 that 
would cool a 2,000-square-foot home. 


Invisible deck fasteners 

Why can't the surface of a deck be like 

that of an elegant hardwood floor— 

unmarred by nailheads and unscarred 
| by hammer dents? 

It can, thanks to some clever new 
fasteners. The original of these, the 
Dec-Klip, was used on one of the "Two 
Stepped Decks" featured in the Au- 
gust 1988 issue. Now there are two 
new ones, the Deckmaster, from Con- 
temporary Sundecks and Patio Cov- 
ers, and the Deck Board Tie, manu- 
factured by Simpson Strong-Tie. Made 
of galvanized or stainless steel, these 


clips eliminate visible nailheads, ham- | 


mer dents, and nail popping. They also 
give correct board spacing from start 
to finish. 

Deckmaster, a 22-inch-long bracket, 
is the newest. It positions four 2X6 or 
2x4 planks. The Deckmaster brack- 
ets are nailed to the sides of the joists. 

| Then the planks are screwed to the 

| joists from the bottom at a 45 degree 
angle, two screws per plank. Deck- 
master brackets come in stainless and 
galvanized steel. 

The Simpson Deck Board Tie con- 
nector DBT1 attaches one plank to an- 


A Great Opportunity 


to take advantage of the Hottest Idea in Home Building! 


Join the industry 
leader. Become a 
Distributor of our 
innovative steel 


| framed homes. 


DISTRIBUTORS WANTED NES 
IN SELECT AREAS SE 


Lifetime Homes by Tri- Seal cw it easy to get started with: | 


* Low refundable . 
investment programs . 

e Unrestricted territories 

* No franchise fees 

e Substantial discounts 

e No inventory required . 


Advertising support 
Construction assistance 
Hands-on construction 
training 

» Training & support materials 
Hundreds of floor plans 


| The advantages of Lifetime Homes by Tri-Steel include: 


e Super energy efficient . 
(R-30) insulation 
Fire & termite resistance 
Fast, simple construction 
" 100+ m.p.h. wind resistance 
Seismic 4 earthquake rating 


Clearspan interior flexibility 
* High strength 

« Low maintenance 

* Affordability 

e Custom design service 

* Over 80 standard models 


"P Call Paul Samuels today for a video tape or a FREE Information Packet: 


U TN 
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cat tote: 1+800-TRI-STEEL 


or (214)580-1200 Fax: (214)550-0353 


| other within two inches of each joist. 
After the first board is anchored, 
DBTis are attached along one edge 
of the following plank and slid under 
and up against the previous board. 


The other edge of the plank is then | 


toe-nailed into the joists. 

The Dec-Klip, similar to the Deck 
Board Tie, is nailed between deck 
boards but sits directly on the joists. 
Once the first board is fastened, the 


joist-riding Klip is slipped under it and | 


| secured with two nails. Successive 
boards are driven into the prongs of 
the previous Klips. 


2x 6 DECKING 


1V4-INCH 
GALVANIZED NAILS 


fy ^ 1¥2-INCH STAINLESS-STEEL SCREWS 
JOIST 


Deckmaster, a 22-inch-long stainless-steel (or 
galvanized) fastener, secures decking to pn 
with unseen screws and nails. 
DECKING 
1'4-INCH GALVANIZED NAILS 


GALVANIZED NAILS 


JOIST 


ELIOT BERGMAN 


DECKMASTER FASTENER | 


| deal. Get out your drill and find the right 


1 XM | 
MONICA STEVENSON 


BRICK GRIPPER 


Installing a hook in a brick wall is no big 


size masonry bit. Then you plug in the 
drill (dragging out the extension cord too?). 
Finally, you drill the hole, hammer in the 
lead anchor, and screw in the hook. 

lf what you want to hang on that brick 
wall weighs 25 pounds or less, and if your 


|| bricks are between 2% and 2¥2 inches 


high with mortar joints recessed at least 
Vs inch, there's an even easier way to in- 


| stall a hook on a brick wall. 


It's called the Brick Clip and it's made 
of spring steel. You just snap it on; springy 
wings grip the bottom of the brick, a toothy 
overlap grips the top. And you can remove 

| this hook and leave no hole in the brick. 

Six Brick Clips cost $10; Brick Clip, 
170 S. Mountain Way Dr., #101, Orem, 
Utah 84058. 


Now for the rumors. Recently Por- 
ULAR SCIENCE began hearing of prob- 
lems with these fasteners: They were 


| not always holding. Deck planks were 


pulling away from their joists. | 

I interviewed builders who had used | 
the products to find out what, if any, 
problems they've encountered. For the 
most part, the builders expressed com- 
plete satisfaction. There were a cou- 
ple of exceptions. 

Though builder Dick O'Grady 


| thinks Simpson's Deck Board Tie is a 


superior product, he had one problem 
he calls a fluke. "We were using ex- 
tremely green wood when we ran into 
a hot Santa Ana wind," O'Grady ex- 
plains. “It’s a Southern California 
wind condition that blows in from the 
desert. It's like a hair dryer, and it 
dries everything in its path." The wind 
dried out his deck in short order, and 
a slight cupping resulted. O'Grady 
now uses the fastener with only kiln- 


| dried wood and has had no problems. 


Kuntz, also of California, reported a | 


Do-it-yourself deck builder Larry J. 


p ‘natural oak 


problem on a deck he built using Dec- 
Klips. Like O’Grady, he used the fas- 
tener with wet lumber. 

“During the dead of summer the | 
| boards dried out, and I noticed some | 
looseness,” he says. Kuntz did not toe- 
nail his deck as instructed, though. 


“When I tried to toe-nail l'd get some 

splitting, so I used sixteen-penny nails | 
and drove them directly into the | 
plank.” Would he use Dec-Klips again? | 
"Probably. But I'd have second thoughts - 


if I were in California." 


with my old secre- 


iiu zio throw 
us botki out. But I 


Refinisher.” 

“When the Larkins 
"moved to their new 
house, Kate didnt 
want to take his sec- 
"m So Barry fo 


out the Formby 
Furniture naar M 
Its the only refinisher i 
Hoes ntly removes gunt 

nish, then / ; 
Ee dee to nap \ 
prevent drying in 
cracking. 


“The ol old finish was- |} 1a 

so dark and cracked 

__ it hid the grain. But 

as l applied the — - 

FormbyS,the old — A 

—cvarnish just dissolved. g ~ 

With no stripping 
orsanding. Once 

Kate saw how.great 


Sed she was won 
61990 Thompsons & Formby, 


“I refused to part — .. 
"n >» | the new fini h Tt 


Now for the mystery: I have not 
been able to reach anyone at Herit- 
age Dec-Klips. The telephone is not 
in service and no one has responded 
to my letter. The product is on the 


| market, claims Phillips Manufactur- 


ing, the parent company in Canada. 


Invisible deck fasteners may be | 


time-consuming and more expensive 
than nails and screws, but the result 
when used with dry lumber, these 
builders agree, is worth the effort.— 


^ -———rT-— 0—- 
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H 


over. She even helped me put on. 


Kate told us, “We used 
== 9 Formby’s® Poly Finish 
1 to protect our secre- 

tary. Its natural beauty 
pe through the 
| hand-rubbed finish” 
| As thel io 


call 1- 300, FORMBYS, 
wee 
Ted Branch, MS 38654. 
--—— With Formby’s, doing. 
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As long as people have had teeth, they ve had bristles extend fully to clean deep between Ail 
to fight plaque. And all too often its been a losing teeth and under your gumline. * a : 
battle, resulting in gingivitis and gum disease. But Even the big guns agree. | 
now the Interplak” Home Plaque Removal Instrument Dental professionals across the country v 
represents one of the most = have enthusiastically accepted - 
advanced ideas in home dental the Interplak instrument and 
care since the toothbrush. And recommended it to their 
offers you a technologically » patients. 
advanced way to help fight plaque a * Its easy to use, cordless, 
more effectively than ever before. ^. and it recharges itself every - 

Nothing works better. time you place it in its stand. 

Clinical studies show that Plus you can buy color-coded, ð 
manual brushing only removes  Bristles rotating 4,200 times a minute interchangeable brush heads 
some of the daily plaque buildup #677% scour plaque off your teetb. for the whole family. 


on your teeth. Those same studies 
show that the Interplak instrument cleans teeth 


about the benefits. Or for more information A | 


Ask your own dentist 


nearly plaque free and reduces gingivitis to improve call toll-free 1-800-334-4031. E. 


the health of your gums. So when you use the 
Interplak instrument, youre not just winning the 
battle, youre winning the war. 
It cleans circles around 
ordinary brushing. 

Unlike manual toothbrushes that only clean 
back and forth, or up and down, our ten tufts of 
bristles rotate 4200 times a minute. And they reverse 
their direction 46 times a second to literally 
scour off plaque and stimulate your gums. 

When the tufts reverse direction, the 


The Interplak instrument. In the war 


on plaque, it can give you peace of mind. "^ : 


a NT REMOVAL EM INSTRUMENT 
lak i zem 


INTERPLAK® is the registered trademark of Bausch & Lomb Oral Care Division, Inc. m BRE 2 
(D 1990 Bausch & Lomb Oral Care Division, Inc. a = 
En i å a 
. T th 
NC 


aer 
Ro af amio x, qu 
m m 
"| Tal 


P 


EET ree 
E Le ie 


= Outdoor Living = A Dream 
Kitchen = Adding Comfort All Around 
w Finishing the Master Suite 


Four Wheeler Magazine says, “Those who require space for additional passengers or cargo inside the cab of a 4x4 
can do no better than check out the new Isuzu Spacecab’ 

Off-Road Magazine marvels, "One of the roomiest — if not the most spacious — extended-cab 4x4 trucks around, is 
the Isuzu Spacecab’ Why is everyone so into our cab? Because the Spacecabs a lot more than just a compact pickup truck. 

Inside, the Spacecab feels more like a car than a truck. With reclining front bucket seats. Front facing rear jump 
seats” An AM/FM ETR stereo cassette with four speakers** And full instrumentation. 

But underneath it all, the Spacecab is every bit a truck. With power steering. Triple skid plates! Four-wheel disc 
brakes. And a zesty 2.6 liter, 120 horsepower fuel-injected engine, standard in either two or four-wheel drive. Its another 
Isuzu truck engine that Off-Road Magazine says possesses "legendary reliability" 

So if you're looking for a truck with room and power to spare, test drive the Spacecab today. Its one cab hal 
give you a real lift. O For free Isuzu brochures call: (800) 245-4549. 


*Optional on S. **LS only. 4x4 only FMSRP excluding tax, license and transp. fee as of 10/19/89. Optional equipment shown at additional cost. Prices start at $9,689. 


special Advertisin ction 


a modeling is nearly completed. Final 
landscaping and interior improvements 
are transforming this older house into a 


dream home...and its one that you could win. 


The house featured in this special section was purchased'specifically for this series. Hired tradesmen will 


Two new decks, a swimming pool, 
patio, walkway, the new lawn, 
shrubs and perennials are now in. 
Our home is all set for full enjoy- 
ment of outdoor living. 


he outdoors becomes more 
accessible with gracious decks 
off the kitchen and master 
Suite. Plants, deck furniture and 
lignting increase their appeal. The 
new morning room off the kitchen 
and French doors off the master 
bedroom suite blend indoor and 
outdoor vistas delightfully. The patio 
tile continues into the sunroom for 
a striking effect. 
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When Dennis, our landscaper, 
implemented his grounds plan, he 
used both sod and seed, plus large 
areas of periwinkle. Its a good idea 
to find out the landscapers war- 
ranty or replacement policy in 
advance should your lawn or 
shrubs fail to grow. Sod, new trees 
and plantings should be covered by 
agreement with the landscaper. 
When changes occur, be sure to get 
a revised cost estimate. 

Once the lawn is in, you must 
become a serious partner in estab- 
lishing and maintaining it. We're 


perform all work. Models will d 


T] [: y 


Isuzu Spacecab Pickup is great for 
running errands. Here, John and 
Cody team up to help the land- 
scaper unload azaleas and a holly 
bush. 


An overview of the property gives 
an idea of the scope of exterior 
remodeling and landscaping. 

1. New decks 2. Master suite addi- 
tion 3. Morning room addition 
4. New roofs 5. Walks 6. Plants 7. 
Bushes 8. New lawns 9. Vegetable 
garden 10. Swimming pool. It all 
adds up to an impressive and 
improved lifestyle. 


using Miracle-Gro Spray-On Lawn 
Food and a John Deere self-pro- 
pelled mower for maintenance. 

The new Blue Dolphin Fiberglass 
"Neptune" swimming pool adds 
excitement to the yard and will pro- 
vide pleasure for our family and 
their friends for years to come. 

As you might expect, remodeling 
the house and installing the pool 
took its toll on the property. More 
bushes, seed and sod were needed 
than we had originally estimated, 
but the driveways and parking area 
needed relatively minor fix-ups. 


| nhanced outdoor living. 
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only garage door warr 


tolastaslongas you own your home. 


Some garage doors come with a one-year 
warranty. Some with one thats a bit longer. 
But only Raynor Decade Garage Doors are 
backed by a warranty thats good for as long 
as vou own your home. Thats because they 
look like wood. But they're made of steel. So 


they wont warp, crack, split or deteriorate due 
to rust. For more information look in the 
yellow pages under Doors. For free catalogue 
call 1-800-545-0455. 

RAYNOR DECADE DOORS 


WARRANTED FOR AS LONG AS Y OU OWN YOUR HOME. 


Warranty applies to door sections, not hardware. See Raynor distributor for details of limited warrants: 


New plantings will help define and 
emphasize their borders. The 
remodeled garage has an Owens- 
Corning Fiberglas? roof and Raynor 
Decade Il steel garage doors. 

The tile walkways, patio and pool 
surround work well together in 
connecting the exterior elements. 


Real Value: Important in 

Remodeling and Vehicles 
A recurring theme throughout this 
remodeling series is the importance 
of weighing the expense of a pro- 
ject versus its potential increased 
value, once an improvement is 
made. If in doubt, real value deter- 
mines whether or not to proceed 
with the project. 

As we drove the Isuzu Trooper 
we had been loaned by Griffin 
Isuzu of Monroe, we talked about 
the real value of vehicles. We had 
an interesting discussion of the 
Trooper versus its main competitors, 
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noting first that Troopers usually sell 
for less money. 

If you're thinking of buying a 4x4 
utility vehicle, it makes sense to 
compare the available options. So 
that we wouldnt compare apples 
and oranges, we eliminated some 
vehicles in the $30-40,000 range. 
Among upscale sports utility veni- 
cles, we found that the notable fea- 
tures are similar: high glass areas for 
excellent visibility, enough interior 
space to carry five adults comfort- 
ably, four-wheel drive, four-wheel 
disc brakes and premium tires. 
However, the Trooper also offers a 
choice of an economical, fuel- 
injected four-cylinder engine or a 
more powerful V-6 and a choice 
Detween five-speed manual and 
four-speed automatic transmissions. 
Yet its priced lower and actually has 
more cargo space than any vehicle 
in Its class. 

You should make your own com- 
parison. Look, test drive and com- 
pare. Incidentally, if you're looking 
for value in a pickup truck, compari- 
son shop the Isuzu Spacecab. 


Durable Steel Garage Doors 
That Look Like Wood 


Some homeowners considering 
new or replacement garage doors 
are under the impression that they 
must choose between the durability 
of steel doors and the styling of 
wood. 

Thanks to Raynor™ Decade Il 
Garage Doors, you can have both. 
When you look at the photos of the 
remodeled garage at our Monroe 
home, you'll be struck by the hand- 
some look of its doors. They're 
heavy duty 25 gauge steel doors 
that are lightweight despite their 
full two-inch thickness. Decade II 
doors are available in either square 
panel design (Colonial) or wide 
panel design (Ranch), with a choice 
of a white, almond or brown finish. 
Decade II Colonial has the rustic 
expression of rough-sawn cedar 
and offers years of maintenance- 
free beauty. Raynor also produces a 
high-quality automatic garage door 
opener. While it opens large, heavy 


— : i / 
CERT | | V | 


Megan proudly cleans the lites of the garages new 
Raynor Colonial steel doors, using Simple Green all 
purpose cleaner. 


doors with ease, its also sensitive 
enough to reverse directions if 
obstructed while closing. 

Warranted against cracking, split- 
ting and deterioration for as long as 
| you own your home, Decade Il 
offers the perfect blend of home 
security and beauty. For more infor- 
mation, contact Raynor Garage 
Doors, PO. Box 448, East River Road, 
Dixon, IL 61021; (1-800) 545-0455. 
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|: Vend With [so-Iemp" Claw bits from Vermont American, you 
ER y get up to 10 times the life of a standard screwdriver bit. 
25 4 While you get a better grip on your work. 
Because, not only does our unique Iso-Temp" process 
LS result in bits with much greater resistance to chipping and 
"TS breakage. But the ACR*anti-cam-out ribs on each flute 
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Power Screwdriver Bits 
Cut Slippage and Breakage 


Two major problems of power 
screwdrivers are bit breakage and 
slippage due to the high torque 
these tools generate. 

In recent years, Vermont 
American® created Iso-Temp°™ 
power screwdriving bits to provide 
the extra toughness needed to 
resist breakage. These bits last up to 
six times longer than other power 
screwdriving bits and can drive 
case-hardened screws without tip 
rounding or breakage, solving the 
problem of screwhead Slipping. 
While working at our Monroe 
house, we found that Vermont 
American had another new prod- 
uct, Iso-Temp? Claw" bits. 

These innovative bits have claw- 
like ribs on each flute that greatly 
reduce slippage and avoid cam-out 
of the screwhead. Available for 
either Phillips or Slotted screws as 
well as Drywall screws, they provide 
better driving control and are ideal 
for such around-the-house projects 
as building decks, hanging drywall 
and installing windows and doors. 


one 


» 2 - me 


at " 


D 


Vermont American also makes 
Dyanite" carbide power saw blades 
that last much longer than conven- 
tional carbide blades. 

For information about any 
Vermont American Tool Company 
product, write to the company at 
PO. Box 340, Lincolnton, NC 
28093-0340; (704) 735-7464. 

John uses a power screwdriver equipped with long- 
lasting Vermont American Iso-Temp Claw bits to 
install a Genova Raingo™ Snap-Together Vinyl 
Gutters and Downspout System that will prevent 


rain from the roof from splashing on the Raynor 
steel garage doors. 


A 


grip the screw until its snug. Works just as well getting tight screws out. 

So you get longer life from your bits. And lick cam-out, to boot. 
Get Iso-Temp" Claw" bits. In singles or 
contractor packs wherever the pros buy 
hardware. And you wont 
go broke buying bits. 


A. Vermont 
\ American: 


PO. Box 340 * Lincolnton, NC 2809341340 * (704) 735-7465 
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THE POWER IN POWER TOOL ACCESSORIES 


OUTDOOR LIVING 


Now, feed your 
entire garden 
and lawn in 
minutes 


Easy- 


Drop in 
and 
spray on 


MIRACLE-GRO = 
N0-CLOG " FEEDER 
10096 Automatic! 
100% Trouble free! 
Almost 100% work free. 


No mixing. No measuring. No mess. 
This amazing development proportions 
plant food with water automatically. Lets 
you feed up to 1250 square feet in 12 
minutes. Can't clog because it has no 
suction tube to clog. So easy, it even 
cleans itself. 

Made sheamicolingil for oe om 
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Landscaper Dennis Von Egidy discusses lawn and 
plant care with Lynne while Cody cuts the newly 
sodded lawn. Its beautiful, and is fed with Miracle- 
Gro Lawn Food using a No-Clog Feeder, 


A Beautiful Lawn and 
Garden Aren't That Hard 


7m ".- E um. P EN us Fu E = 7 -- j r = "a Rom 
Forget lugging around neavy Dads 


of fertilizer and having to “water it 
in." Forget the risk of over-fertilizing 
Its easier than you think to create a 
rich, beautiful lawn 

At Monroe, we used a remark 
able, convenient way to fertilize our 
newly planted lawn and periwinkle 
area, The No-Clog Garden and 
Lawn Feeder from Miracle-Gro" Is 
absolutely trouble-free and fool 
proof You simply fill a piastic Jar 
with dry Miracle-Gro Spray-On 
Lawn Food and attach the feeder 
to your garden hose. Ihen, turn on 
the water. In 10 to 15 minutes, we 
treated each area of lawn as easily 
as if nh were watering Il 

Miracle-Gro feeds the blades of 
grass as sel as the roots, so lawns 
green up faster. Chelated iron, nitro- 
gen z and other nutrients are auto- 
matically mixed with the water, so 
theres no chance of Durning ten- 
der grass. Just follow the simple, 
easy-to-follow directions on the 
pac kage. One five-pound box feeds 
about 6,000 square feet of lawn 


Gain More Leisure Time 
with the Right Mower 


Selecting the right lawn mower IS 
an easy chore if you follow a few 
quidelines 

First, analyze the terrain. Is it 
Ii | trees and shrubs 
flat and expansive? Second, 


decide what features are important 
to you. Once you have a good idea 
of your needs, the rest is downhill 
For our flat, open Monroe prop- 
erty, we selected the John Deere 
| 4SB, from an assortment of two 
push-type and three self-propelled 
models available. According to a 
John Deere dealer, its the most pop- 
ular model offered by the company 
We appreciated the 14SBS ability 
to match mowing speed to our gait 
or to the conditions at hand. We 
chose an optional oil filter, in addi- 
tion to a powerful 4-1/2 hp, 4-cycle 


John checks 2-1/2 bushel bagger of self-propelled 
John Deere lawn mower. Proper care will keep the 
Deere running for years and it will be of great help 
in keeping the property neat. 
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zw. At John Deere, we're convinced we highly motivated individual, mowingno C= 
s b make the best walk-behind more than ten hours a day, could cuta 21- 4 y 
mowers in the world. inch wide path from Chicago to Houston.  Z——— X 
40 | To convince you, we make But that's only a suggestion. y / 
VUE this simple offer. See your local John Deere 
TURN | Buy one and try it for thirty ^ dealer for details. Then take 
Her’s our Gays. If youre not happy, you get home one of our five 
promise. — your money back. walk-behind models. 


All we ask is that you really test it. You've got abso- 
Dont just cut your own lawn a couple lutely nothing to lose, 
of times. Mow your local park or favorite except your old mower. ^ 4.5-hpoverhead valve engine. 


Our self-propelled 14SB with 


golf course. (Ask first.) 
We've calculated that in thirty days a 


NOTHING RUNS LIKE A DEERE" 


For the dealer nearest you, call 1-800-544-2122 


Kawasaki engine. Our John Deere 
also has overhead valves for better 
fuel economy and longer life. 

Self-propelled John Deere mow- 
ers, such as this one, can be used 
with an attachment that controls 
thatch buildup and sets up grass for 
more uniform mowing. All models 
have an easy-on, easy-off bagger 
that lifts with just one hand, and 
there are no zippers or clasps to 
contend with. The bagger has a 
capacity of 2-1/2 bushels, with a 
wide opening for easy dumping. 

Using a John Deere self-propelled 
mower will leave you more 
time—and more energy—for other 
pursults. 


The inground swimming pool took only two days to 
install. Our landscaper began excavation at B a.m. 
Just after noon, the crane arrived and we lowered 
the Blue Dolphin Fiberglass tune" pool into the 
hold. Then we started filling it. By 5 p.m. the next 
day, we had finished filling in the dirt around the 
pool and the pool was backfilled, full of water and 
ready for the tile surround. The secret is being able 
to slip the one-piece fiberglass unit into the pre- 
pared hole to make an "instant pool." 
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Pool Maintenance Can 
Now Be Much Easier 


For years, backyard swimming pool 
owners have handled the task of 
cleaning their own pools by using 
plenty of "elbow grease." 

There is an increasing trend 
towards labor-saving automatic 
pool cleaning systems. Efficient 
automatic pool cleaners relieve the 
pool owner of a major mainte- 
nance job that had to be done 
every week. Our Kreepy Krauly” sys- 
tem requires no additional electrical 
power. It works off the pools exist- 
ing filtration system, rather than 
needing a booster pump, [which 
requires additional electricity to 
operate). 

Of the three major types of pool 
cleaners: suction, pressure and elec- 
trical, the suction type is widely 
recognized as most efficient for resi- 
dential pools. 

Kreepy Krauly? automatic pool 
cleaning systems are manufactured 
and sold for inground pools, such 
as the beautiful Blue Dolphin 
Fiberglass "Neptune" pool in the 
Dackyard of our Monroe home. 
And, for flat-bottom, aboveground 
swimming pools, theres a new 


companion product, the Kreepy 
Krauly Vac Man". 

Our Kreepy Krauly? is very 
dependable, working efficiently 
seven days a week. As it vacuums, it 
also scrubs away dirt, algae, loose 
scale and soft calcium deposits. The 
debris is then drawn to the pools fil- 
tration system where it belongs. 
The pool is always ready to use, no 
matter what time of the day or 
week. No wonder it has an exclu- 
sive three-year warranty, plus 15 
years on its only moving opera- 
tional part. 


Everyone enjoys watching a Kreepy Krauly at work. 
It cleans wall, floors and tile, then deposits the 
residue into the pool's skimmer basket and 
filter—all automatically. 
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Our three-year warranty gives you the world’s longest vacation from hand vacuuming 
your pool. Because Kreepy Krauly does the work for you. Day after day. Year after year. 
Automatically. Whether you have an inground or aboveground pool. 
| No other pool cleaner in the world offers a warranty this long. And no other pool 
= cleaner cleans like a Kreepy Krauly. That's because no other pool cleaner is built like a 
|  Kreepy Krauly. Our patented design is built to last. For instance, the single operational 
moving part in our inground cleaner has a fifteen-year warranty! Unlike others, there 
are no extra pumps or plumbing required. There are no bags to empty, diaphragms to 
replace or hit list of parts to break. 

To get your vacation from pool cleaning started, see your local 
Kreepy Krauly dealer. Call toll free 1-800-222-6841 for the Kreepy Krauly dealer 
nearest you. See first-hand what makes 


S EE = Kreepy Krauly the worlds best-built, ae JIE ids i 
b EE = best-backed automatic pool cleaner. MESS MAP (lite E LO" 
For Aboveground Pools For inground Pools = TI | 


The NEW recor Ki E ue Man. The ( Jrieinal dedi Krauly. - - DS 
The best pool-cleaning system in the world. Period. 
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P.O. Box 1179, Dept. PS 60 
_ Moultrie, GA 31776-1179 
Toll Free 1-800-841-8674 

In Canada 514-378-1687 
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Installing Columns Can Be 
a Do-It-Yourself Project 


Columns add charm and grace to 
any house, but you probably think 
that although they're beautiful, 
they're too difficult to install. In fact, 
some offer ease of installation you 
wouldnt expect. 

Installation of strong, corrosion- 
resistant, aluminum “Old South" 
columns, produced by Moultrie, Is 
surprisingly effortless and makes a 
good do-it-yourself project. Moultrie 
has a wide variety of styles, sizes 
and lengtns that can easily be cut 
to your exact length requirements. 
For installation, all you need is a 
hammer, saw, level, measuring 
tape, Jack and a few hours of free 
time. For most sizes, one or two 
people can easily replace old, 
decayed wooden posts or columns, 
with these lightweight units. 
They're far stronger than wood, 
and unlike wood, are impervious to 
weathering and warping, cracking, 
dry rot and insects. 


Arriving quests are impressed by the striking 
Moultrie "Old South" architectural columns. 
Existing shutters have been repainted with Tru-Test 
Supreme Seahurst paint. 


Pressure-treated Wolmanized® Lumber, which will 
resist termites and fungal decay, was used to con- 
struct decks. 


Protect Your Investment 


Most people dont realize that decks 
made of even the best-quality, pres- 
sure-treated, weather-resistant lum- 
ber can lose their original appear- 
ance and discolor, unless they're 
given periodic follow-up care. 

To prevent deterioration, we 
treated our two decks with a 
mildew-resistant water repellent. An 
ideal product for this kind of main- 
tenance is Wolman® RainCoat? 
Water Repellent. It protects treated 
wood against moisture, cracking, 
warping and mildew discoloration. 
Comparison tests have shown that 
Wolman RainCoat Water Repellent 
Is far more mildew-resistant than 


most “all-purpose” water sealers. 

Wolman RainCoat Water Repel- 
lent is available in clear (for protec- 
tion without color) and in a cedar 
or redwood natural wood shade 
toner. Toner shades help to retard 
the graying caused by natural 
weathering. 

Protecting the wood is the last 
step in building your new deck. 
Much weather damage will occur 
within the first months, due to'sun, 
rain and snow exposure—so its 
important to apply the water repel- 
lent immediately. After your deck 
begins to age, periodically test it for 
water repellency. If moisture does 
not bead on the wood, its time to 
recoat. Before applying the repel- 
lant, clean the deck thoroughly 
with Wolman Deck Brightener to 
restore the woods natural beauty. 
Then follow with RainCoat Water 
Repellent to protect your invest- 
ment from future water damage. 
This treatment should be continued 
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on an annual basis. Callie gives one of the decks a spray coat of 
Wolman® RainCoat Water Repellent. This protec- 
tive treatment took just over an hour for 154 
square feet. 
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: ee Summerize your deck with 
Bp the Wolman’ two-step system. 


Age and weather will damage and discolor 
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mm - T: = ^d bee 4 - even pressure-treated decks, causing ugly 
— i | graying, mildew stains, and worse. 
"ecu eU. cei LU —————— TheWolman two-step system is the fast, easy 
gee em m 3s EI I E way to change all that. Step one: Restore 


your deck's natural wood look with Wolman' 
Deck Brightener. Step two: Provide lasting 
beauty and protection against warping, 
cracking, and moisture damage with mildew- 


. Woman RainCoal = 
MS > Water Repellent j 
ep 1: Restore 

p es — ... Wolman'. | 


ZU. + ‘Raincoat » lv resistant Wolman" RainCoat’ Water Repellent, 
T Vier Report y Clear and Cedar or Redwood Natural Toner. 


Deck Brightener 


[ | Call toll-free or write for free deck care folder: 
- and MEN 
Kop-Coat Inc., 
Koppers Building, Nol 
Pittsburgh, PA, 15219 Wolman 
| 1-800-556-7737 


From the Wolman' Wood Protection People 
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Sakrete concrete mix was invaluable for our 4" x 4" 


wood deck supports. Here, Percy uses Elmer's 
Professional Tile Adhesive to apply Metropolitan 
unglazed ceramic tile to a Sakrete pad. 


Conerete Improvements: 
Easy and Economical 


One easy way to improve the liv- 
ability of your home is by building a 
patio, deck or pool. We added two 
decks, and you can see the Deauti- 
ful results. 


Special Advertisin ction 


To install the foundation for the 
decks, we used a detailed "how to* 
brochure from Sakrete®, a producer 
of concrete mixes. For each of the 
decks, we used 6 inches of pit 
gravel as ground protection. We 
marked the proper support sites, 
based on the decks size and shape, 
then dug a hole for each support 
under the frostline. An 8-inch 
square concrete footing was 
poured for each 4" x 4" deck sup- 
port. Then we poured 6 inches of 
Sakrete concrete mix around the 
supports. A Campbell Hausfeld Air 
Ratchet was used to apply a beam 
against the house. Then we used 4- 
inch lag screws to secure the deck 
support in place. 

By using Sakrete products and fol- 
lowing the reliable instructions such 
as those found in their booklet, a 
homeowner can make a group of 
attractive, useful home improve- 
ments over a few weekends. It costs 
only about $1,200 in materials 
instead of paying someone over 
$5,000 for the same work. All you'll 
need is a trowel, wood float, steel 


float and edger for some of these 
projects. 

You can pick up the Sakrete "how 
to” instruction booklet at your local 
hardware store or building supply 
retailer, or write to the address in 
the ad below. You'll find home 
improvements including brick walls, 
planter and seating walls, flower- 
bed edging, backboard and basket- 
ball courts, ponds, and others. 


Roof Inspection Now 
Saves Money Later 


Uncovering potential roof problems 
in the early stages helps prevent 
serious and expensive repairs later, 
including interior damage, accord- 
ing to the experts at Owens- 
Corning Fiberglas, who supplied 
our new roof. 

Some pointers: Stand back from 
the house and look through binoc- 
ulars for damaged or missing shin- | 
gles. Look for damaged flashing, 
cracks or gaps. Inside, use a flash- 
light to check for water stains near 
corners and under rafters. If you 


ms STANDARD 
OF THE | 
INDUSTRY. 


The ® after the brand name SAKRETE® indi- 
” cates that SAKRETE is a registered trademark 

and has been recognized throughout the world. More 
than one billion bags were sold in our first fifty vears. 
SAKRETE stands for high quality. 


Professional builders and do-it-yourselfers follow a basic rule. 
For over 50 years, they have asked for SAKRETE, the standard 
of quality and consistency in mixtures of aggregate and cement- 
ing materials. 

Don't forget to ask your dealer for a free project booklet and 
"How-To" information when you buy 
SAKRETE. Or, send $.50 mailing and 
handling to SAKRETE, Inc., P.O. BOX Concrete and Mortar Mixes 
17087, Cincinnati, OH 45217. © 1990 SAKRETE, INC. 
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uncover signs of potential trouble, 
get a roofing contractors opinion. 

Ask neighbors to recommend 
contractors if your roof needs work. 
Get three or more estimates based 
| on the same set of specifications. 
Ask any contractor you Call for a list 
of references and make sure hes 
fully insured. Get a guarantee of 
workmanship plus documentation 
of the shingle maker and type of 
material installed. 

Shop for quality materials. New 
laminated glass fiber shingles, with 
30-year warranties, are durable 
and resist curling and blistering. 
They also carry a Class A fire rating 
—the highest in the industry. 


Fastening with Glue Can 
Be Easy and Permanent 


Many homeowners are not familiar 
with the number of fastening jobs 
that can be done quickly and per- 
manently with glue. We found that 
the Arrow TR-550 Electro-Magnetic 
Hot Melt Glue Gun could bond 
almost anything permanently in just 
60 seconds. Its a lever-feed model, 
designed to keep heat flow away 
from the handle, so it doesn't get as 
hot as others do. The TR-550 devel- 
oped heat quickly and bonded with 
smooth consistency, without the 
need for clamping or mixing glues. 
Among other uses, we replaced a 
few bathroom tiles and sealed pack- 
ages with it. Several types of Hot 
Melt Glue Stix are available, includ- 
ing a revolutionary 8-inch all-pur- 
pose clear glue for weather strip- 
ping that helped us seal out drafts 
and conserve energy. 

Another handy helper from 
Arrow is the Xpando Fastening 
System, which we put to good use 
in decorating our Monroe house. It 
was ideal for hanging mirrors and 
pictures, putting up drapery, shelv- 
ing, closet hardware and many 
other household tasks. The fasten- 
ers come in six sizes and are applied 
through an Arrow Xpando 
Attachment, which can be slipped 
on the front of an Arrow T-50, T- 
50M or T-55 Staple Gun Tacker. This 
multipurpose fastening tool replaces 
nails, screws, rivets and anchors 
wherever you want to fasten some- 
thing to wood, masonry, metal, hol- 
low doors or wallboard. 
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For the —: Or 
do-it-yourselfer ARROW 
makes the job easier, 
go faster and—less 
expensive. Whether 
vou're building the 
new, repairing the 
old or pursuing a 
hobby in arts and 
crafts, ARROW has 
the right tool. 


See the complete 
assortment of 
ARROW quality 
fastening products, 
available at all 
leading Hardware, 
Home Center, 

and Discount 
Department Stores. 


T-SOSTAPLE  ETN-50 ELECTRO-MATIC 
GUNTACKER STAPLE GUN TACKER 


In U.S.A.: Arrow Fastener Company, Inc., 271 Mayhill Street, Saddle Brook, N.J.07662 
. In Canada: Jardel Distributors, Inc., 6505 Metropolitan Blvd. East, Montreal H1P 1X9 Quebec 


Arrow Hot Melt Glue Gun is great for trim that's dif- 
ficult to nail. It keeps the glue hot and ready to 
apply, and the nozzle reduces waste, makes applica- 
tion accurate and cleanup easiear. 
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for results. 


Working at home doesn't mean 
tossing professionalism out the win- 
dow. In fact, your work style rather 
than the service or product you 
offer is what may make or break 
your business. Designing your 
home office for productivity is one 
of the first keys to success. 

Heres the best advice of office 
organization experts: 

|. Dedicate a part of your home 
exclusively for business. 

2. Buy the best equipment you 
can afford. 

3. Design your office to suit the 
way you work best. For most of us, 
that means placing a work station 
in a U or L shaped configuration. A 
desk containing file space for cur- 
rent projects and room for a com- 
puter and telephone should be the 
focal point. 


Begin with the Basies 


The equipment you need will vary 
depending on your business, but 
the basics are a computer, a fax 
machine and a good telephone 
system. 

Remember, the telephone is the 
lifeline of your business, so get one 
with sophisticated features, like a 
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esigning your home 
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Across the living room with its handsome mantle, 
built-in bookcases and floors refinished with 
Minwax Golden Oak Stain are new Marvir French 
doors which lead to Johns home office. Wall paint 
is Tru-Tests Lemon Chiffon Flat Enamel. The hutch, 
round table and plant stand are all by Lane 
Furniture, Altavista, VA, and the remaining pieces 
are compliments of Stuckey'* Furniture, Charlotte. 


ee | — 
Workstation in the new home office forms a 
U-shape, with a separate drawing area in the fore- 
ground. 1. Johns computer equipment 2. printer 
3. telephone 4. answering system and 5. fax 
machine are all situated for maximum efficiency. 


speakerphone and memory dialing, 
to enhance your efficiency. 

Invest in at least two phone lines. 
Separating business and home 
phone lines is essential to convey- 
ing a professional image. And an 
800 number is surprisingly inexpen- 
sive, so consider that as well: You'll 
find its a business investment that 
can increase sales and improve cus- 
tomer service. 


Invest for Maximum 
Produetivity 


The most common mistake for 
home-based beginners is to limp 
along with inconvenience and 
inefficiency in the name of cost 
containment. 

The right computer, for example, 
will improve your productivity dra- 
matically. While power and memory 
are steadily increasing, prices are 
steadily dropping. 

No contemporary home is fully 
equipped without a fax machine. A 
fax will allow you to speed docu- 
ments, accurately and inexpensively, 
to almost anywhere in the world. 

To complete your electronic office, 
theres one other service you should 
consider. Electronic Mail. Suddenly, 
the world is at your doorstep. You 
can fax, telex, even send a 
courier—all from your computer. 


Left, note the indoor/outdoor tile by Metropolitan 
Ceramics which extends from the office on to 


| the patio. 


The Ideal Home Office 


Designing todays home office 
means critical planning for the 
future. As you can see, the optimum 
design is a combination of physical 
layout plus quality equipment and 
telecommunications services. 

Thats only one of the reasons 
why AT&T developed the AT&T 
Home-Office Resources Newsletter, 
a publication designed to give pro- 
fessional homeworkers every possi- 
ble advantage in todays competi- 
tive business environment. 

Call 1-800-522-0177, ext. 8078, 
today to receive your free copy of 
the AT&T Home-Office Resources 
Newsletter, and get information 
about AT&T products and long dis- 
tance services that are ideal for 
home-based businesses. 
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“Its his first national 
story...so Dave goes 

up there to get away 
from it all. Got himself 


a first-class communi- f 
cations setup...all é ^ 
AI&I...interviews over ^; sl 


the phone...he goes 

for a run,..answering 

machine takes .mes- - | 
| sages...his editor calls At, 

and he faxes rewrites. 

makes every deadline... 

Series Starts tomorrow. 


With AI&T, on your own never means going it alone. 
Call 1800 522-0177, ext. 8078, to get more information 
about AIRT Long Distance Services. Also, ask for your AT T 
free copy of the AIST Home-Office Resources Newsletter, } & 
a publication developed specifically for you, the profes- The right choice. 


sional homeworker. 


Call Mon.-Fri., 7:00 a.m.—7.40 p.m. EST and Sat. and Sun., 7:00 a.m.—3:30 p.m. EST. 
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he dream kitchen is now 


a reality. 


Sunlight pours into the morning 
room addition. The country kitchen 
has rich tiled floors, with space- 
saving appliances tucked under 
roomy, convenient new cabinets. 
Major appliances are positioned for 
better traffic flow. 


f its true that “the soul of the 
I house is the kitchen," then noth- 
EN ing warms and transforms a 
house as dramatically and instantly 
as a renovated kitchen area. 

Here we created a new kitchen 
with a country theme that 
increased efficiency as well as com- 
fort. The most noticeable change is 
the addition of a Creative Structures 
Solaroom". This modular sunroom, 
three feet on center, is an enclosure 
of insulated safety glass framed by 
solid, clear all heart redwood. 
Doors, casement windows and 
awning windows are solid mahog- 
any. Many glass options are avail- 
able, and the system flexibility per- 
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mits use in almost all site conditions. 
Roof pitch may be adjusted. More 
information is available from CSI, 
1765 Walnut Lane, Quakertown PA 
18951; (215) 538-2426. 

New kitchen cabinetry by 
Aristokraft was chosen in a frosted 
white pickled finish to brighten the 
room. This style, named Champagne, 
is accented by polished brass-plated 
pulls. Aristokraft offers a wide range 
of accessories designed to turn cab- 
inets into functional, space-saving 
units. For instance, their square-cor- 
ner, easy-to-reacn cabinet [pictured 
at right) transforms unused space 
into accessible storage. Note the 
Island Work Center which is 
mounted on casters so it can be 
moved easily. 

For a durable work surface and 
to unify the kitchen, unglazed 
ceramic tiles by Metropolitan were 
placed on the countertops, back- 


Country kitchen flows into sunny morning room, 
then on to outdoor deck. Stained wood kitchen 
trim integrates the redwood addition and frames 
indoor and outdoor views. The blue and red bor- 
der adds attractive accent to tile floor. 


we | 


Above: Aristocraft cabinets and Metropolitan tile 
counter create a desk, framed by vertical cabi- 
nets and Whirlpool refrigerator. Below: attractive 
American Standard sink blends well with tile and 
dishwasher while the Whirlpool oven provides a 
pleasant accent. Note the space saving corner 


cabinet. 


splash and floor. A bone-colored 
“Custom Line” sink and faucet by 
American Standard are close to the 
counter area which connects the 
main kitchen area to the dining 
room. This counter can be used to 
conveniently pass through items. All- 
new Whirlpool Appliances have 
been installed: a side-by-side 
DesignerStyle" 25 cubic foot refrig- 
erator, free-standing Whirlpool gas 
range with self-cleaning oven and 
blanket of flame broiler and a 
Whirlpool Quiet Wash" automatic 
dishwasher. Just off the kitchen in a 
room thats both efficient and sunny, 
we've made laundry day more con- 
venient with a new Whirlpool super 
capacity washer and dryer. 


€ MÀ 


Form and Funetion: 
Applianees for Today 
When we began to furnish the 
newly remodeled kitchen in our 
Monroe house, we looked for prod- 
ucts that would fit well into our phi- 
losophy of saving time, money and 
extra work. We wanted products 
that would enhance our new coun- 
try kitchen, and yet combine perfor- 
mance with convenience. We 
found a complete assortment of 
state-of-the-art appliances by Black 
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A Little Sprucing Up. 
(» BLACKS DECKER: 
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*Trademark of General 
Electric Company U S.A. 


Copyright © 1990 Black & Decker 


À Update your kitchen with 
the state-of-the-art line of 


Spacemaker Plus* Appliances. 


Like the Spacemaker Plus 
Thermal Carafe Drip Coffee- 
maker (PDC4034A). Easily 
mounted under the cabinet, it 
brews directly into its own 


thermal carafe so you can enjoy 
hours of hot, fresh-tasting coffee. 


A For a sleek, coordinated 
look, add the Spacemaker 
Plus Can Opener (PEC90) 
and Spacemaker Plus 
Accessory Light (PLA 100) 


« The lightweight, Cordless 
HandyMixer™ (9210) whips 
through everyday mixing task 
What’ more, there are four 
versatile attachments that do 
everything from whipping 
cream to mixing batter. And i) 
stores neatly in its convenient 
recharging base. 

«4 Another space- saving — nc 
to mention time-saving — idea 
is the Handy Shortcut"" Micr 
Food Processor (HMP30). 
Compact enough for everyday 
use, it does almost everything 
full-sized processor does, in 


— half the space. 


The HandyOpener™ > 
Cordless Can Opener (KEC 
160) actually “walks around” 
the lid of cans all by itself in a 
completely hands-off opera- 
tion. It can be wall mounted 
in its recharging base. 


ook With Black & Decker. 


« Spring is in the air and 

dirt and dust are everywhere. 
The Dustbuster Plus" Power : 
Brush (9338) is lightweight 
and cordless so its perlect for 
touch-up cleaning, 

And with the motorized 
power brush, its even 
effective on 
upholstery and 


plush carpeting | 


The PowerPro™ Dustbuster Plus' > 
(DB5000) is the most powerful, versatile 
Dustbuster* vac ever. Which means 
it picks up perfectly where your big 
vacuum leaves off. A second power 
setting gives you a surge in 
cleaning strength, and with 
all the handy attach- 
ments, you can pick 
up anywhere 
in the house. 
Cordless too. 


| 
- ! E 


a — < e e 


« We think you'll agree that 
the Slimline™ Escort Light" 
Smoke Alarm (SMK400) 
should be a part of any home. 
Not only is it an attractive 
way to be safer, it has a 
portable “emergency 
light" to illuminate 

each step of your 

escape route. 


For stores that carry these products, call 1-800-552-0553. 


ý A BLACKS DECKER’ 


A Fresh Approach 


Jo Your Most Press: sing Problems. 


At Black & Decker, we've come 
up with a way to change how you 
eel about ironing by changing the 
iron itself. We call it the Advanced 
oystem Iron (F6405), and it actually 
xolves what you've told us are your 
most pressing pegas 


HAS YOUR IRON 
EVER SCORCHED DELICATE 
FABRICS? 


Then you'll 
definitely warm to 
our Temperature 
Ready Light and 


Instead of relying 
on guesswork, you can rely on the 
‘Advanced System Iron to signal you 
when the selected temperature for 
-each fabric has been reached. 


DO YOU OCCASIONALIY 
FORGET TO 
TURN OFF THE IRON? 


| | We didnt. Both 
\ the Advanced System 
Iron and the Auto- 
matic Shut-Off™ 
eae 

| equipped with auto- 
matic shut-off. So, 
inaddition to being 

' clothes-conscious, 
they're safety-conscious, too. 


DOES YOUR IRON 
STICK, SPIT OR SPOT? 


The Advanced System Iron has a 
oilverStonet nonstick 
coating that e bi the 
iron glide over fabric. 

sie" our unique 

elf-Clean II™ feature 
p jema clogging, spit- 
ting and brown spots. 


# Trademark of E. |. Du Pont de Nemours and Co 


Adjust stea 
[o any, l 


Light ' 


Tone-Alert features. 


eas H | 
Electron iuo on 


vanced System 


So your ironing wont ever look like 


it needs laundering. 


HAVE YOU EVER HAD 
TO IRON THE SAME SPOT 
OVER AND OVER? 


of steam. The Advanced System Iron 
on the other hand, offers a choice 
of three steam settings: Light for dell 
cate fabrics. Medium for cottons ano 
lightweight wool. And Heavy lor 
denim and linen. Theres even à surg 
of steam that will eliminate deep- 


Obviously, you ve got an iron m down wrinkles in no time flat. 


doesnt let you control the amount 


Heav 


“> BLACKS. DECKER: 


Alter all, the way we see it, the 
less time you spend 

| ironing, the more tim 
you can devote to mou 
pressing matters. Suc 
as planting tulips, or 
soaking up some 
early Spring sunshine 
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& Decker that matched our needs 
perfectly. These striking, space-sav- 
ing products are changing the way 
people think about today’s small 
appliances. 

Black & Decker is so sure that 
their “Design for the Future” house- 
hold products will satisfy Americans, 
that they offer one of the most all- 
encompassing guarantees we have 
encountered: a 30-day money back 
offer for complete satisfaction. 
There is a full 2-year warranty on 
product quality. 


Well- Designed Appliances 
Offer Quality, Performance 


Anyone with a crowded kitchen 


—as most of us have—can appreci- 
ate being able to mount household 
appliances under cabinets where 
they're handy and still save valuable 
counterspace. We selected three 
appliances from Black & Decker’ 
Spacemaker Plus™ line, starting with 
the kitchen accessory light. It uses a 
standard 18" fluorescent light to 
brighten the kitchen countertop. 
We also mounted a can opener 
with a Power Pierce cutter to punc- 
ture can lids effortlessly. This unit 
shuts off automatically, and has a 
precise hidden knife sharpener for 
added convenience. Completing 
the Spacemaker trio is a coffee- 
maker with an advanced Brew-Thru 
System that brews directly into a 
portable thermal carafe, preserving 
the fresh-brewed flavor for hours. 


We mounted Spacemaker Plus™ Appliances under 
the kitchen cabinets to save counter space: Kitchen 
Accessory Light, Can Opener with hidden Knife 
Sharpener Attachment, and Thermal Carafe 
Coffeemaker. Instructions were complete and instal- 
lation was quite easy. On the counter is Black & 
Deckers Coffee Bean Mill which grinds enough 
beans for up to 12 cups of fresh tasting coffee. 


Above the counter is the HandyMixer™, a hand- 
held cordless beater for a variety of mixing and 
whipping tasks. On the counter, left to right, the 


Shortcut™ Micro-Processor slices, shreds, grates, 


Handy Appliances That 
Are Used Every Day 


Black & Decker developed their 


HandySeries™ appliances in re- 
sponse to consumer requests for 
frequently used, convenient prod- 
ucts that would be smaller, simpler 
to operate and easier to clean. Four 
of these Everyday Kitchen Appli- 
ances from the HandySeries assort- 
ment are: 

1. A cordless mixer, which mounts 
on the wall, comes complete with a 
beater, spiral and balloon whisks 
plus a plastic stir paddle for use with 
non-stick cookware. 

2. A new micro-processor com- 
bines all the functions of a full-sized 
food processor into a two-cup size, 
ideal for everyday use and compact 
enough to store on the countertop. 

3. A cleverly designed new corn 
popper pops right into its own serv- 
ing bowl, which is dishwasher safe. 
Its lid can be used as a serving tray to 
protect tabletops from heat damage. 

4. A versatile HandyBlender II" 
performs a variety of tasks, such as 
making frozen drinks in seconds. 
The unit features high and low 
speeds as well as pulse control. 
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chops, minces and mixes; Pop 'N Serve™ hot air 
Corn Popper pops in its own 3 quart serving bowl 
in under 5 minutes; Compact Blender chops, 
purees, blends, mixes and crumbs. 


Now theres a new hand vac specifically designed 
for use in the kitchen. The Power-Pro™ Dustbuster 
Plus™ Wet & Dry Vac not o ny picks up dry messes, 
it picks up wet spills, too [Like eggnog or cereal]. 
The newest line of Dustbuster& cordless Hand Vacs 
has extra power and versatility yet retains the con- 
venience of the original Dustbuster. 


This compact Toast-R-Oven™ does a lot more than 
broil. It bakes, browns, toasts and defrosts and has 
a continuous cleaning interior for hassle-free cook- 
ing and baking. 
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THÉNAEHEN 


GET INTO 


] RATCHETGEAR 
WITH32 TEETH 


3/8" DRIVE 


"Also available 
In 1/2" 
& 1/4" drive" 


e ^ work i in the most 
J ^ inipossible Situations 
P With the Sidewinder 
A" Speed Wrench. * Where 
space limits ratchet travel. 

* Where theres lack of resistance for 
the ratchet to function. e Where excessive 
repetitions are required for long bolts. 
One 360? turn of this specialty tool is 
equal to eight normal ratchet motions. 
Of quality construction, the Sidewinder 
is torque tested to 150 ft. Ibs. and 
carries a lifetime warranty. 

Found in tool kits of major racing teams. 


To order, call today 
1(800) 999-3405 
We ship U.P S. daily. 


MASTERCARD AND VISA ACCEPTED 


SIDEWINDER 


AODUCTS CORPORATION 
2066 Old Rocky Ridge Road 
Birmingham, AL 35216 
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Now that the plumbing, electrical, 
heating and cooling systems have 
been replaced, our house has 
plenty of hot water, warm and cool 
air, energy-efficient appliances and 
a welcoming feeling of easy comfort. 

side the master suite, our 


Nc condenser units 


are humming along as they service 
the double set of Lennox air condi- 
tioning and gas furnace units we 
have installed. New ductwork was 
installed (much of it through the 
existing walls to the upstairs bath 
and bedroom). This was too tough 
to tackle as a do-it-yourself project, 
as contractor Dave Wentink and his 
crew will attest. 

A new water heater is located in 
the laundry room. New electrical 
service has been installed. Six indi- 
vidual circuits now serve the house, 
with three of them, 120 volts each, 
serving the kitchen. One is GFP 
(Ground Fault Protected) because 
its within six feet of the sink. 
Receptacle outlets were changed 
from two-prong to three-prong for 
safety. Two 240 volt lines lead from 
the main panel to the air condition- 
ing units and the dryer has a 30 
amp, 240 volt circuit. We also 
added 60 amp service to the newly 
created garage workshop. 

One final improvement: the 
sewer line from the house now com- 
nects with the cityS sewage system. 


estled in the landscape out- 


End the Frustration of 
Wrestling with Wrenches 


If you've done much work around 
the house, car or garage, you 
know the frustrations of using a 
ratchet wrench in limited space. 
Good ratchet wrench performance 
depends on having enough room 
for the handle arc. Sometimes 
theres not enough room. A nut 
position is too difficult to apply pres- 
Sure to, or theres a long bolt that 
makes both of these very tedious. 
Now theres a wrench with a 
patented design that allows one 


odernized mechanical systems 
add comfort. 


360-degree turn to equal at least 
eight normal arcs of a standard 
ratchet wrench. Its called the 
Sidewinder Speedwrench. We 
found it particularly useful for 
installing the mechanical systems 
under the house. 

The Speedwrench is so quick and 
easy that it is used by automotive 
racing teams to save both time and 
work in the tightest situations, such 
as pit Stops. 

Designed to withstand torque up 
to 150 pounds (double the recom- 
mended torque on most automo- 
tive engines) the 11-1/2-inch 


Sidewinder carries a lifetime war- 
ranty, yet its priced like other high 
quality ratchet wrenches. 


Durable Workwear 
That Really Works 


When you're remodeling, painting 
or doing yardwork, the job goes 
easier if you wear clothing thats 
right for the task. You'll want qual- 
ity, high-strength clothing that will 
last through the tough work with- 
out ripping, tearing or simply wear- 
ing out too early. 

Our Monroe workmen and 
homeowners wore Carhartt overalls 


Some crawlspace situations like this Lennox fur- 
nace installation are too tight even for normal 
ratchet wrenches, so we used the Sidewinder 
Speedwrench. Rugged workwear thats also com- 


fortable is a must when you're tackling tough proj- 
ects like this. We quickly learned to appreciate 
Carhartt’ line of clothing. 


Buck Smith hasn't changed his overalls 
since he wasfifteen. 


1 I / 
i Fi 


Unión Made 


Actor Portra AN 


Buck says you don't change a classic just to change it. If you 
can't make it better, leave it alone. 

Buck feels the same way about changing his denim overalls. 
They re made of 100% cotton with features like 12 oz. denim that's | 
triple-stitched at the main seams and bar tacked at all the vital stress - 

oints. That's Carhartt tough, the longer you wear them the better x carnert 
hey feel. As far as Buck is concerned it’s the unchanging Carhartt . M 
quality that counts. The same goes for our growing line of pants, shirts, — ^ — 
Farting ume and Rugged as the men who wear them. 
That's why Carhartt is Buck's brand. And he's not about to change. 
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and coveralls, work jeans, pants, 
coats, Jackets, vests, socks, caps and 
gloves, as well as an array of 
Carhartt shirts—from blue denim 
and twill to chambray, chamois and 
woven plaid. Percy, our foreman, 
said in surprise, “lve worn Carhartt 
work clothes for years but | never 
knew Carhartt made all this." 

We can verify, from our experi- 
ences on the job site and after- 
hours, that Carhartt outdoor wear is 
very comfortable for hard work or 
hard play. And all Carhartt clothing 
garments are made with pride in 
the U.S.A., using the finest quality 
1 2-ounce cotton duck. 

Tips: When shopping for outdoor 
wear, examine the seams in particu- 
lar. Carhartt seams, for example, 
have at least twice the strength of 
conventional seams, often more 
strength than the material itself. On 
coats, jackets and coveralls, look for 
a full swing back rather than shoul- 
der “pleats” that tend to restrict 
movement. 

ItS said that a century or so ago, 
the companys founder used to 
tempt bears to attack him while 
wearing the rugged outdoor wear 
he produced in order to demon- 
strate its toughness. With that leg- 
end as part of the companyS mys- 
tique, its no wonder their clothing 
Is So rugged. 

Tru-Test WeatherAll® Exterior Paint is being 
sprayed on the 12-inch APA lap exterior siding on 
the master suite room addition. The task is much 
easier, thanks to the Campbell Hauseld air-powered 


paint sprayer. Painter is comfortable in his rugged 
Carhartt workwear. 
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he expanded master suite: 


as The spacious bathyoom 


The new master suite is getting a 
workout, as the rowing machine is 
used in time with music from the 
bedroom stereo. Water glistens 
down the glass blocks in the show- 
er room. Its elegant yet practical. 


he oak floor of the master 
edroom suite ends at the 

steps leading up to the door- 
ways of the bathroom addition. 


Inside the bathroom area, unglazed . 


tiles by Metropolitan Ceramics add 
contemporary flair. Twin Roma/ 
Galleria countertop lavatories by 
American Standard are in bone 
color, as is the Galleria Whirlpool 
bath. Fixtures in the walk-in shower 
room for two, toilet and bidet are 
all quality, all American Standard. 
The Marvin Sun Bay window 
brings the lush outdoors inside. 
And the tiled sill will be impervious 
to water damage from its abundant 
plants. New Tilt Pac windows in the 
bedroom and a new Marvin French 
door opening onto the deck will 
provide energy-saving beauty. The 
cathedral ceiling in the room addi- 
tion is uplifting and dramatic. The 
12 inches of Owens Corning 
Fiberglas insulation will both 


a new lifestyle. 


n of the master suite, 
with glass block walls, has his-and-her vanities with 
counter lavatories, walk-in shower room, whirlpool 
bath, toilet and bidet, all by American Standard. 
Amarilis polished brass fixtures are also by 
American Standard. Its an uncrowded place to exer- 
cise and to begin or end the day. 


dampen noise and save on energy 
costs all year round. 

Upstairs, the bathroom needed 
serious attention. Age, neglect and 
the plaster damage from Hurricane 
Hugo had taken their toll. New 
walls and windows combine with 
the charming old bath fixtures that 
were saved to make this room a 
family favorite. New ductwork 
makes the room warm and cozy, 
even on cold winter mornings. The 
bedroom floors are soft wood, so 
they were stained with Minwax 
Wood Finish and then finished 
with a coat of Minwax Fast-Drying 
Polyurethane in Gloss to create a 
tough proteeiye si surface. 
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Wooden sing 


AS described i in previous sections, 
the older exterior portions of the 
Monroe house were in serious need 
of repair. Its handsome 12-inch 
wooden siding had weathered and 
needed to be caulked and painted. 
Experience has shown that an 
effective and economical way to 
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YOU CAN DO IT WITH 


Thu Value 


HARDWARE STORES ' 


à Hp E= 
es 


Achieve painting success! 
True Value makes it easier than you think 
by providing quality WeatherAll paints and 
e i expert advice. And, WeatherAll acrylic house paint 
Í Flat AIA comes in plenty of colors, like lovely Hampshire Yellow 
House Pa and Claire Blue. Go ahead and start your paint- U-TEST 
E ing project; we're here to help you through it! ga wwe ewes 


i cn 


For professional painting advice, call 1-800-922-0061 


CAMPBELL 
HAUSFELD . 


Free air tools for 
frequent 
do-it-yourselfers. 


The more qualifying 

Campbell Hausfeld pro- 
ducts you buy, the more 
valuable the free air tool 
or accessory you'll earn. 


Qualify for one of three 
different award levels de- 
pending on your purchas- 
es. Choose from several 
air tools at each level. 


Free impact wrenches, 
paint sprayers, inflators, 
sanders, and: more. 


Offer applies to pur- 
chases made April 1 to 
June 30, 1990. 


For complete details 
see your local Campbell 
Hausfeld retailer. 


For the retailer nearest 
you, call 800-634-4793, 
8:00AM-5:00 PM, Mon- 
day thru Friday, Eastern 
Standard Time. 


CAMPBELL 


HAUSFELD. j, - 


SST 
Since 1836 
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Painter used Elmer’ Siliconized Acrylic Latex Caulk 
to seal cracks and openings on the 60-year-old 
house. Next, he used Tru-Test Supreme Exterior 
Primer, followed by Tru-Test Weatherall® Acrylic 
Latex Semi-Gloss House Paint. 


improve an exterior is to repaint it, 
provided the job is done right. 

Doing it right depends upon 
proper preparation of the surface. If 
the finish is to look right, the sur- 
face beneath it must be clean, 
sound and free of loose paint, dirt, 
grease, mildew, chalk and oxida- 
tion. ItS important to take plenty of 
time to clean and prepare the sur- 
face before you even think of open- 
ing a can of paint. 

First, the old paint was torched to 
soften it and then scraped. Next it 
was washed under pressure and 
recaulked, using Elmer5 Siliconized 
Acrylic Latex Caulk for cracks and 
nail holes, taking special care 
around windows, doors and masonry. 

Once the surface had been 
scraped and caulked and was thor- 
oughly dry, we applied Tru-Test® 
Supreme WeatherAll® Exterior 
Primer in white. This base coat pro- 
vides a sound surface foundation 
for the top coat application, 
extends the life of the finish coat 
and resists mildew and bleeding. Its 
also easy to apply and has excellent 
penetration. 

The finish coat is simple to apply. 
Just follow the directions on the 
can. We sprayed on Tru-Test 


WeatherAll Acrylic Latex Semi-Gloss 


House Paint with a Campbell- 
Hausfeld air compressor spray paint- 
ing attachment. No thinner was 
required and clean up was easy 
with a little soap and water. For the 
APA rated lap siding used on the 
master suite addition, the process was 
similar and the results equally good. 


Titan Fulton 


So You've Never Used 
an Air Compressor Before... 


When people use an air compressor 
for the first time, they usually are 
amazed at the number of jobs air- 
powered tools can do. 

The first job for our Campbell 
Hausfeld 2 HP electric air compres- 
sor at the Monroe house was to 
prepare the masonry chimney prior 
to repainting it. It took only a little 
time to sandblast the chimney. 
Then we used an air-powered paint 
sprayer and Tru-Tests WeatherAll® 
Exterior Paint for a beautiful finish 
with minimum effort. 

Thanks to the air-powered ratchet 
we used to screw on the bolts, our 
new wood decks went together 
more quickly. We also found good 
uses for the Campbell Hausfeld air- 
powered drill, caulking gun and 
impact wrench. 

Campbell Hausfeld offers a new 
3-in-1 Power Pal® for a variety of 
household and auto jobs, such as 
light-duty wrench work, spray 
painting, inflating tires and many 
other purposes. Dennis, our land- 
scaper, is using this compressor with 
an air-powered sprayer in caring for 
the trees on the property. Now 
thats versatility! 


Before it could be painted with Tru-Test Weatherall 

paint, the chimney paint had to be removed. The 

Campbell Hausfeld air compressor powered a fast, 

effective sandblasting. Later, the same 

ratcheting deck bolts, nail- 
ng the exterior. 

workwear. 


unit was used for power 


ing deck boards and spray paint 
Percy is wearing rugged Carhartt 


Boom oos c ENG 
Heavy Duty Cleanser 


A true heavy duty cleanser can 
come in handy for tough stains and 
rust spots. 

In Monroe, the original bathtubs, 
toilet bowls and basins had been 
heavily marred by rust and mineral 
deposit stains. The upstairs bathtub 
was discolored by blue copper 


The pedestal sink from the old master bathroom 
was rusted and had to be cleaned with Zud before 
id was Lec to m secs emen. 


Special Advertising Section 


stains. Instead of throwing in the 
towel, we used Zud® Heavy Duty 
Cleanser to clean the bathtub, toilet 
bowl and sink. It works where ordi- 
nary cleansers fail. 

For most stains we cleaned with 
a sprinkle of Zud and a wet 
sponge. But for difficult to clean 
areas and tight corners we made a 
paste of Zud and water which we 
applied liberally and then left to 
work on its own before we washed 
it off. The area around the drain 
was rusted so badly that more than 
one application of the paste was 
necessary. 

We were informed by the manu- 
facturer that Zud also removes rust 
from colorfast fabrics. Before you 
launder, lightly rub in a paste made 
of Zud and water. ItS truly a "heavy 
duty” cleanser. 

For best results, follow package 
directions carefully. 
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 Büeevor the Satisfaction 
of Finishing Wood 


ABP RE red i Lge Se peal Hb UTENTI a Shred ingre 7 ee vir 


Theres a special satisfaction that 
comes when you admire a beauti- 
fully finished piece of wood, know- 


Tp casn mu ping a 


ing that you did it yourself. In the 
Monroe house, the family will be 
restoring the fine wood floors in the 
master bedroom, living room, din- 
ing room, entry hall and two 
upstairs bedrooms. And with the 
advice and products Minwax® is 
supplying, theyre sure to get good 
results. You can get helpful advice 
by writing for Minwaxs free booklet, 
‘Tips on Wood Finishing,” Minwax, 
Dept. RG, Box 426, Little Falls, NU 
07424. 

Its not necessary to be an expert, 
or buy expensive tools, to do a 
good finishing job. The key is sand- 
ing down to the bare wood; the 
smoother you sand the wood, the 
smoother your finish will be. Before 
staining, soft wood such as pine 
should be coated with Minwax 
Wood Conditioner to avoid any 
blotching caused by uneven pene- 
tration of the stain. After staining 
with Minwax Wood Finish, let dry 
and apply a Minwax topcoat. 

Minwax offers different topcoats 
including Fast-Drying Polyurethane, 
a long-lasting, scratch resistant, 
durable finish thatS ideal for floors, 
woodwork and furniture. Its also 


Zud is the heavy-duty 
cleanser specifically 
formulated to get 
rid of even tough rust. 
e So don't give up on 
stubborn stains. 
Just get Zud. 


... ZUD MAKES 
RUST COME CLEAN 


| 
| 


Follow package directions 
© 1990 Boyle-Midway 
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Get just the color E 
Minwax*Wood Finish, 


| 


you want with .MINWAX 


——— 


ae 


/ 
] 


available in aerosol form for easy 
application in hard-to-reach areas. 
Minwax also offers two one-step 
finishes that combine stain and 
topcoat into a single product, thus 
cutting finishing time in half. The 
options are Polyshades? , ideal for 
finishing trim, paneling or molding, 


and WoodSheen®, which gives a 
hand-rubbed look to furniture, ban- 
isters or areas hard to reach with a 
brush 


Interestingly, Minwax (named for 
a blend of mineral spirits and wax) 
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| MINWAX 
POLYURETHANE protection you need 


X MINWAX: 


‘Makes Wood Beautiful 


Write for our FREE | le ips on Wood Finishing- Mimwax. Dept. B - P.O. Box 426, Little Falls. NJ 07424 
* Mawas Wird cdm j 


Minwax Golden Oak. Wall color is Tru-Test Crocus 
Petal. Sideboard and mirror were provided by 
Stuckey’ Furniture. 


And the lasting 


with fast-drving 
Minwax Polyurethane. 


= 1990 Minwax Company, Inc. 


began its use in wood finishing in 
1916 by accident. It was being 
used to protect Cleopatras Needle, 
a stone Egyptian monument in 
New Yorks Central Park. When drips 
of Minwax fell on the wooden 
planks beneath the workmen, they 
were awed by the beauty created 
by Minwax on wood 


|_| 4 METTE 


The master bedroom is receiving a coat of Minwax 
Wood Finish in Golden Oak. The result: a beautl- 
fully restored floor that will be protected by a top- 
coat of Minwax Fast-Drying Polyurethane. 


Special Advertisin a 


: Grand Prize: 
ge «demone se Cape Cod 
= house on 1-1/2 wooded 
acres in Te. N.. C. 
ER — —— p = us or $100,000 in cash. 
E —M—————H € Furnishings and acces- 
: x sories are not included. 


First Prize: 

Ww isuzu all-purpose, go- 
anywhere Trooper LS 
with four-speed, auto- 
matic transmission. 
MSRP $17.999. 

Second Prize: 

Isuzu tough, comfort- 
able Spacecab LS Pickup 
with four-speed auto- 
matic transmission. 
MSRP $12,879. W 


| V Two doorways lead to the master bath addition. 
Here Lane Furniture of Altavista, VA, supplied the 
mirror over the mantle, armoire, canopy bed, and 
night table. Bench compliments of Stuckey's 
Furniture, Charlotte. Wall color is Tru-Test Conch in 
Flat Enamel. 


View from morning room addition into John and Cody are in the dining room. Walls are painted 
kitchen and dining room. Walls painted in Tru-Tests Rosewine Flat Enamel. Trim is high-lighted 
in Nantucket Blue pick up the border with Antique White Semi-Gloss. The pine dining room 
tile color. Y table, chairs and pickled sideboard i are by Lane. 7 


To Enter: 


1. CALL 1-200-773-HOME. 


(1-900-773-4668. Each call costs $2.00. lO 


HANDPRINT YOUR NAME, QR zip code and phone number on an 
a Official entry form or plain 3” x 5” paper and deposit in the entry box at 
participating retailers or mail to 1990 WIN THIS HOUSE SWEEPSTAKES, P O. 
Box 3453, Syosset, NY 11775-3453. 


NO PURCHASE MANY OTHER FOR A FULL LIST OF 
_ NECESSARY. Enter “ff. VALUABLE , PRIZES AND OFFICIAL 
as often as you wish. | * PRIZES. " RULES, TURN THE PAGE. 
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WHERE TO BUY LISTING 


Look for the outdoor wear featured in “Home Remodeling Ideas” at the stores listed below. 


CARHARTT 


CONNECTICUT 


Danielson Danielson Surplus 
New London eH. Marcus & Co 
Winsted e Nichols Sporting Goods 


MAINE 

Brewer e Winterport Boot 

Kittery « The Kittery Trading Post 
Portland e Levinsky' s 


MASSACHUSETTS 

Boston «Harry the Greek's 

Fall River e Carter's 

Hyannis e Mass Bay Co./The Army 
Navy Store 

Ipswich «Hills Family Store 

Lowell eThorndike Factory Outlet 

New Bedford Carter's 

Northampton e Don Gleason's 

Camper Supply 

Orleans « Bob Gill Garden & Grain 

Salem e Jerry's Department Store 

Seekonk «Carter's 

Shrewsbury e SPAG's 


NEW HAMPSHIRE 


Antrim eA Place in the Woods 
Clarsmont e Huberts Department 
Store 
Keene » Sam's Department Store 
Newport «Huberts Department 
Store 


NEW JERSEY 


Beach Haven « Cranmer Lumber 

Berlin e Max & Jerry's Berlin Market 

Cherry Hill «1. Goldberg 

Flemington Flemington 
Department Store 

Freehold e Strickland Army & Navy 

Hackensack e Prozys Army & Navy 

Lebanon The Barn Door 

Ledgewood « Ramsey Outdoor Store 

Linden e Jersey Uniform 

Paramus es Ramsey Outdoor 

Perth Amboy e Fertigs Department 

Store 

Pleasantville e The Hub 

Ramsey «Ramsey Outdoor Store 

Somers Pointe The Hub 

Somerset e John's Inc. 

Tuckerton e H.G. Marshall 

Vineland e Bonanza Army & Navy 

Wall Township e Bill's Work Clothing 

Woodbury « Polsky's 


NEW YORK 


Albany e Schaffer's Department 
Store 

Babylon ə Lo Man Army & Navy 

Bainbridge «McDowell & Walker, Inc. 

Baldwinsville « Village Hardware, Inc. 

Batavia «Melton Factory Mart 

Binghamton Dick's Sporting Goods 

Binghamton e Hank's Clothing 

Brewster « Fort Brewster Trading Co. 

Bronx «Frank's Sport Shop 

Brooklyn «Mac Uniform 

Brooklyn e Triangle Store 

Buffalo sMcKay's 

Buffalo e Washington Surplus 

Center, Inc. 

Chatham Banner Clothing House 

Chestertown e The Crossroads 

Clifton Park «Joy Department Store 

East Williamson e East Williamson 

Mercantile 

French Creek «French Creek 
General Store 

Harriman « Harriman Clothing Co. 

Hicksville « Goldman Brothers 

Holcomb e Wheaton's Sporting 


Goods 
Holland Patent « Holland Patent 
Farmers Co-op 
Homer «Homer Men & Boys Store 
Horseheads e Harold's 
Hudson eLee's 


OFFICIAL RULES - NO PURCHASE NECESSARY 


Jamaica « Central Mens Shop 
Lockport e Lockport Surplus Center 
Merrick e Robinhood Surplus 
Mexico« Ontario Feed Co-op 
Middleburg e Strong's Department 


tore 
Middlesex e Middlesex Army & Navy 
Middletown e Webers 
New Yorke Daves Army & Navy 
Norwich e I.L. Richer & Co., Inc. 
Olean e Worth W. Smith Co. 
Oriskany Falls e Tuckers Variety 
Rensselaer « Joy Department Store 
Rochester «E & W Sporting Goods 
Rochester « Rochester Tent City 
Rome eHerb Philipson's Army & Navy 
Schenectady e Rudnick's 
Sherman e Sherman Tractor 
South Glens Falls e Joy Department 

Store 

Waterloo e Tally Ho Trading Post 
Watkins Glen «Famous Brands, Inc. 
Woodstock « Kenco 


RHODE ISLAND 

Hope Valley e URE Outfitters 
Newport «Army & Navy Surplus Store 
VERMONT 


Brattleboro s Sam's Department 
Store 


|. To enter, call 1-900-773-HOME (1-900-773-4663) anytime between May 15, 1990 and July 23, 
1990, and provide the information requested. Call as often as you wish, but each call costs $2.00. 
Calls must be made from a touchtone or rotary phone within the United States. 


2. If you do not wish to make a call, you may enter by handprinting your name, address, zip code 
and phone number on an official entry form or plain 3° x 5° paper. Enter as often as you wish, but 
each entry must be deposited in the entry box at participating retailers by July 23, 1990 or mailed sep- 
arately to: 1990 WIN THIS HOUSE SWEEPSTAKES, P. O. Box 3453, Syosset, NY 11775-3453. Mailed 
entries must be received in Syosset, NY by July 23, 1990. 


3. Winners will be selected in a random drawing at National Judging Institute, Inc., from 
among all phone, mailed and deposited entries received by August 2, 1990. Drawing 
will be conducted by National Judging Institute, Inc., an independent judging organiza- 
tion whose decisions are final on all matters relating to this sweepstakes. Grand Prize 
consists of the remodeled house featured in the Home Mechanix/Popular Science Home 
Remodeling Ideas Series, (House address: 1308 E. Franklin, Monroe, NC 28110.) Current 
appraised retail value of the house as of March 27, 1990, is $151,000. No assurance can 
be given as to the value of the house as of the date the house is awarded. Grand Prize 
winner may elect to receive $100,000 in lieu of house prize. First Prize: an Isuzu Trooper 
LS with four-speed automatic transmission (MSRP $17,999.) Second prize: an Isuzu 
Spacecab LS Pickup with four-speed automatic transmission (MSRP $12,879.) Final color 


and options other than automatic transmission will be at American Isuzu Motor Inc.’ dis- 
cretion. All prizes will be awarded and winners will be notified by mail. Limit one major 
prize to an individual. Prizes are nontransferable and no substitutions allowed except as 
indicated. Taxes, license and registration fees, if applicable, are the responsibility of the 
individual winners. Grand, First and Second Prize winners will be required to execute an 
affidavit of eligibility and release giving TIMES MIRROR MAGAZINES, INC., consent to use 
their name, portrait, photograph or likeness for any and all purposes without further 
compensation. Other prize winners may be required to execute affidavit of eid bility and 
release. No responsibility is assumed for late entries or incorrect entry information, 
equipment failure or programming errors. 


4. This sweepstakes is subject to these official rules and is open to residents of the U.S. and Canada, 
exclusive of the province of Quebec, 18 years of age and older as of May 15, 1990, except employ- 
ees and their families of TIMES MIRROR MAGAZINES, INC., The Nashville Network, Call Interactive, 
AT&T, their affiliates, subsidiaries, participating advertisers, advertising agencies, National Judging 
Institute, Inc., and Don Jagado Associates, Inc. Times Mirror Magazines, Inc., is the sole sponsor of 
this sweepstakes. This offer may appear in several different formats using different media and presen- 
tations and is void wherever prohibited, and subject to all federal, state and local laws. 


5. For a list of major winners, send a stamped, self-addressed envelope to: WIN THIS 
HOUSE WINNERS LIST, P. O. Box 3476, Syosset, NY 11775-3476 


DESCRIPTIONS AND APPROXIMATE MANUFACTURER'S SUGGESTED RETAIL PRICES OF PRIZES 


The Grand Prize Winner will choose between the Home Mechanix/Popular Science house in Monroe, North Carolina [appraised at $151,000] or $100,000. First prize, Isuzu Trooper LS with four-speed auto- 
matic transmission ($17,999]. Second Prize: Isuzu Spacecab LS Pickup with four-speed automatic transmission {$ 12,879]. 


Other Prizes: | John Deere™ 145B Walk Behind Lawn Mower [$589.00] # 1 Pack of 10 bags of 
Sakrete® Concrete Mix and | case of FADE™ concrete cleaner ($550.00) * 1 Campbell Hausfeld 
air compressor with 21-piece air tool kit [$500.00] = Metropolitan Ceramics indoor/outdoor tile 
for a dream floor ($500.00) = Wolmanized® pressure-treated lumber for a deck or other out- 
door project ($500.00) = | Raynor 1/3 HP residential garage door operator with controls 
($300.00) « 1 Rust-Oleum® assortment in Radio Flyer wagon [$300.00] = 1 set of Wolman® 
Products: 2 5-gal. pails RainCoat® Water Repellent, | Sprayer, 2 Canisters Deck Brightener 
[$258.87| * | Moultrie Old South Mailbox and stand with custom nameplate ($220.00) 
* | Elmers - The Home Solution? “First Aid” home repair kit [208.05] = | mb-microtec 


watch ($125.00) * | Pack of 4 gals. E-Z Kare Flat Enamel Interior Paint, white, from Cotter & 
Co. ($83.92) * | Black & Decker® powerful, versatile PowerPro® Dustbuster Plus® Vac [$82.98] 
« (5| Minwax product assortment (8 products, $73.00 per package] * (5) Black & Decker® 
Variable Speed Reversing Cordless Power Drill ($69.99 each} © (2) Carhartt Thermal Lined 
water repellent Western Jacket ($51.49 each] * [6] Sterns Miracle-Gro® pack: Feeder, Plant 
Food, Lawn Food, Miracid® [$45.96 each) = [10] Sidewinder #1101 3/8" speedwrench 
ratchet ($29.95 each} " [16] Vermont American® 7-1/4" Dyanite™ Speed Framer carded circu- 
lar saw blade [$16.90 each] * (24) 24-oz. bottle of Simple Green all-purpose cleaner ($4.50 
each] = (24) 6 oz. cans of Zud Heavy Duty Cleanser [2 cans per winner, $.99 per can] 


To enter the "Win This House" Sweepstakes, simply CALL 1-900-773-HOME or HANDPRINT YOUR 


NAME, address, zip code and phone number on an official entry form or plain 3" x 5" paper and deposit 
it in the entry box at participating retailers or mail to 1990 WIN THIS HOUSE SWEEPSTAKES, P.O. Box 
3453, Syosset, NY 11775-3453. Entry forms available at participating retailers. No purchase necessary. 
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Watch the Action of Your — ae 


PORTABLE QUARTZ ALARM CLOCKS 
with Magical Floating Second Hands that Create ie ict "Around the Clock" 


Completely made in the U.S.A. Hunting - Quail comes into range for a sure shot every 60 seconds. 


Precision Quartz Movements Bowling-lIts a strike! Its the Bowlers delight every 60 seconds. 

= Electronic Beeping Alarm Fishing—Watch the lucky angler catch a trout every minute. 
AA Alkaline Battery Included Golf—Golf ball rolls magically towards the cup and in. 
Two Year Warranty Cat 'N Mouse-lIts a pet lover's delight as the cat catches the mouse. 
Great Gift Idea for Every Occasion Basketball-Swish! Its a jump shot and 2-point basket every minute. 
Compact Size 25" x 25" x 1'A" Basebali-Baseball fun! It's a strike! It's a ball! It's a hit! 
Complete with Carrying Case Football—As the pigskin circles around, it's kick off time every 60 seconds. 


iĝ 


i TED Vi Ll j 


#4006 
TO ORDER BY MAIL 


Specify clock desired. Include 
payment of $24.95 plus $3.00 for 
shipping and handling tor each clock 
ordered. Visa or MasterCard accepted 
Give credit card number, date of 
expiration and signature. Send order 
and completed address to: 

TMM-by- Mail, 280 Summer St., 

Boston, MA 02210. Please allow 

2 to 3 weeks for delivery. 


TO ORDER BY PHONE 
Credit card orders only. 


CALL TOLL FREE 
1-800-447-7868 


Massachusetts residents add 5% sales tax. 


JOIN THE AIR FORCE 
AND SEE THE WORLD'S 
MOS T EXOTIC TERMINALS. 


Terminals that push pilots beyond their limits. 

Terminals where dogfights are played out 
with sweaty realism. 
ar Terminals where futuristic aircraft designs 

— X99! are modified in just seconds. 
.. [tS all part of the most sophisticated 
- — computer technology in the world. 

EP E N And if you have 
ihe desire and the aptitude, you could become 
q part of it. 

Youll receive not only the highest-quality 
technical training, but guaranteed hands- on 
experience. Use equip- " 
ment and technology 
So advanced, it may 
be years before the 
rest of the world even 
reads about it. 

But thereS much 
more to the Air Force 
than mainframes and megabytes. 

We offer equally exciting opportunities in to- 
days most sought-after fields, Electronics. ! 

Medicine. Aircraft mechanics. Communications. Over 200 careers in all. 

Plus the chance to pick up college credits or 
even an Associate of Applied Science degree 
in the fully-accredited l— 


of the Air Force. 
Interested? Give us a call at 
| 1-800-423-USAF You'l find there are 
= some terminals where futures 
getoffthe ground. AIM HIGH. / 


or years we were busting 
our tails to get another 
one hundred degrees [F] 


out of a superalloy—now e 
we're talking about break- C ence 


throughs that will take JUNE 1990 
temperatures up 1,000 de- 
grees in one leap," exults 
Dr. John P. Henderson of the Wright 
Research and Development Center in 
Ohio. Henderson is the recently re- 
tired chief of the metals behavior 
branch of the center's Materials Lab- 
oratory, where scientists pursue the 
exotic high-temperature substances 
from which jet engines are made. 

Finding new heat-tolerant materi- 
als and pushing existing ones to with- 
stand higher temperatures is one of 
the keys to building new generations 
of more powerful and efficient jets, also 
known as gas turbines. Another is 
component design—building lighter, 
smaller, and simpler parts. 

Put to work in hotter running, less 
complicated engines, these new heat- 
tolerant materials have the potential 
to transform aviation as we know it. 
Think ahead to around the year 2010 
and picture this array of re- 
markable aircraft designs: 

€ Compact fighter planes 
that use their high-thrust, 
fuel-efficient engines to 
cruise long distances at 
speeds of better than 
Mach 3 (about 2,100 
mph)— without using 
fuel-gobbling after- 
burners ["21st-century 
Superfighters,” Oct. '86]. 
Or these engines could 
power a supersonic fighter 
with Harrier-like, short NM 
takeoff and vertical landing $ 
(STOVL) capability, plus ius 
two-thirds more range than 
that notoriously fuel-thirsty 
airplane. 

e Heavy-lift helicopters 
with either twice the pay- 
load or twice the range of 
today's choppers. 

€ Airliners that are built 
to go twice as far or carry 
twice as many passengers, 
while matching the fuel con- 


pee 


eap 


"1 


xo =" 
aic |D— nw » 
pisce qu Pom po ee 
x X IE 
pne aedis aH EIS 
* 
" 
pas CEI 


wi ty d 
By) acd 


Ea =; 
JONATHAN HERBERT 


vii RUNES J45]0f:ROWOTRO A bold research program aims to double the thrust 
èe Cruise missiles no larger than of jet aircraft engines by the early 21st century. 


existing ones with two to three times 
their range at both subsonic and su- 
personic speeds. : 
Scientists and engineers at labs BY ELUARI E BROWN 
across the country are exploring these 
ideas and others in a coordinated 
government-and-industry multi-bil- 
lion-dollar 16-year research project. 
Government entities involved in the 
Integrated High-Performance Turbine 
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AIR INLET 


HOLLOW-BLADE FAN 


INLET GUIDE VANES 


=, N 
AIRFLOW — — JA 
T: advanced engine concept shown above 


incorporates many of the most promising —— 
| structural and materials technologies now 
being explored in industrial and government — 
research labs. It would generate more than 
twice the thrust of today's most powerful en- 
gines with only a fraction of the number of 
components—a mere six rotating compres- 
sor and turbine stages would replace the 17 
used in current designs (see the schematic 
of an F-16 fighter-jet engine at right). 

In the F-16 engine, actually a Pratt & Whit- 
ney F100 series, air entering the spokelike 
fixed inlet guide vanes at the front of the 
power plant is raised to a temperature of about 
300 degrees F by the compressing effect of 
the aircraft's inlet. The vanes' function is to 
turn the airflow so that it strikes efficiently 
against the first of the three rotating fans 
—also known as low-pressure compressors. 


Engine Technology effort (IHPTET is 
the inevitable acronym, pronounced 
ip-tet) are the Air Force, Army, Navy, 
NASA, and the Defense Advanced Re- 
search Projects Agency (DARPA). Pick- 
ing up about one-third to one-half of 
the program's cost, however, and build- 
ing most of the prototype hardware 
are seven U.S. turbine manufactur- 
ers: General Motors’ Allison Gas 
Turbine Division, Garrett, General 
Electric, Pratt & Whitney, Teledyne 
CAE, Textron-Lycoming, and Williams 
International. 
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By contrast, the new engine would have only 
one large fan with swept hollow blades. 
The F100's three fans pull the air through 
the core of the engine, forcing it through 
bladed, non-rotating stator rings located be- 
tween them, which slow down the airflow and 
cause its pressure and temperature to rise to 
about 600 degrees F. The air is further and 
further compressed as it passes through the 
increasingly angled blades of each succes- 
sive compressor stage. The diameters of the 
compressor stages grow smaller as the air be- 
comes more compressed. By the time the 


LOW-BYPASS DUCTS COMBUSTOR 


Even though the types of engines 
specifically intended to benefit from 
the program are used in military air- 
craft, civil airliners should share in 
the advancing technology as well. 

“Historically, most successful civil 
engines have had military cores,” 
notes Dr. Donald M. Dix, staff special- 
ist for propulsion at the Pentagon. 
“The CFM-56 used in the Airbus and 
other airliners is an example. They 
basically take the core from the GE 
F101 engine that powers the B-1B 
bomber and put a big fan on the front. 
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airflow exits the 10-stage high-pressure com- 
pressor section, it has been progressively com- 
pressed to more than 25 times atmospheric 
pressure and has risen to a temperature of 
over 1,000 degrees F. The concept engine 
would reduce the compressor stages to three, 
using high-efficiency “blings” (see text) with 
short, squat blades. 

Next the air enters the F100's donut-shaped 
combustor, where a ring of continuously op- 
erating injection nozzles adds fuel to the 
heated air, causing it to burn at as much as 
3,800 degrees F. More air is then added to 


Right now, it’s the best-selling engine 
in the world.” 

The unprecedented IHPTET pro- 
gram has ambitious goals. One hope 
is to increase engine thrust-to-weight 
ratios from a 10:1 baseline to 13:1 in 
1991, 16:1 in 1997, and 20:1 in 2003 
—a doubling of performance. Even the 
baseline for these anticipated gains is 
lofty: It roughly describes the perform- 
ance level of the highly classified Air 
Force Advanced Tactical Fighter and 
Navy Advanced Tactical Aircraft en- 
gines, which themselves eclipse the 8:1 
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N THRUST-REVERSING 
LOUVERS 


IHPTET 


the combustion gas to reduce its tempera- 
ture to a level that the turbine can withstand. 
The resulting stream of rapidly expanding hot 
gas rushes out of the combustor and passes 
through the engine's four-stage turbine sec- 
tion, subjecting the first stage to tempera- 
tures as high as 2,600 degrees F. The first 
and second turbine stages drive a sleevelike 
shaft connected to the high-pressure compres- 
sor section, while the third and fourth tur- 
bines drive a central shaft coaxial to the first 


' one, which drives the fan section at the front 


of the engine. The turbine section of the con- 
cept engine consists of only. two stages, sin- 
gle high- and low-pressure “blisk” turbines 
that counterrotate against each other, increas- 
ing efficiency and canceling the twisting 
torque reaction found in co-rotating engine 
designs. 

Arrayed between the F100's turbine and the 


thrust-to-weight ratio of today's hot- 
test production fighter engines, ac- 
cording to Dr. James 5. Petty, acting 
deputy for technology at the Wright 
Research and Development Center and 
manager of the project for the Air 
Force. Similarly lofty goals exist for re- 
duced fuel consumption and for higher 
performance in all classes of engines. 

The program isn't expected to start 
building advanced jets according to 
some set of formal specifications that 
will emerge from the effort, however. 
Rather, the goal is to develop and dem- 


EXHAUST NOZZLE 


THRUST-VECTORING 
FLAPS 
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The advanced engine concept (above), a low- 
bypass fighter power plant, is much smaller and 
lighter than its contemporary counterpart (sil- 
houettes below). 


CONVENTIONAL 


exhaust nozzle is a second ring of fuel injec- 
tors that can add more fuel to the out-rushing 
hot gas, causing a secondary combustion. This 
afterburner, or augmentor, greatly increases 
engine thrust, but can only be used for short 
periods of time due to the massive amounts 
of fuel it requires. Because of its high gas 
temperature, the concept engine would not 
need an afterburner. 

The blue areas surrounding both engine's 
turbine cores are the bypass ducts. The large 
first-stage fan pushes air both through the core 
and around it, where it contributes to the en- 
gine's thrust. A fan pumping bypass air around 
the core of an engine is no different in its 
action than a ducted propeller. Most of the 
bypass air joins the engine's core flow just 
downstream of the last turbine stage, while a 
small remaining amount is used to cool the 
double-walled exhaust nozzle.—S. F. B. 


onstrate those technologies that will 
enable advanced engines to be built. 

In conversations with numerous re- 
searchers involved in the program, I 
was struck by how enthralled they ap- 
pear to be with the bounty of promis- 
ing turbine-related discoveries that 
have occurred in several interrelated 
fields within a relatively short period 
of time. Here is a close-up look at sev- 
eral types of advanced materials and 
research methods being used in the 
quest for tomorrow's hot jets. 

There has been remarkable progress 


in the quest for heat tolerance. Hot- 
ter is better in a turbine because at 
elevated temperatures more of the ox- 
ygen entering the engine combines 
with the fuel (turbines burn kerosene), 
releasing more energy in the form of 
expanding hot gas. 

Unlike previous generations of re- 
searchers accustomed to struggling to 
achieve incremental improvements in 
the performance of metal alloys, to- 
day's "hot materials" scientists are 
making rapid progress on so many 
fronts that they can't help radiating 
an aura of excitement. "It's a materi- 
als revolution," Henderson proclaims. 
“We're starting to realize whole fami- 
lies of new kinds of engineered mate- 


rials that have a very high payoff.” 


terials development is the ad- 

vance of metallics. Ingenious 
manipulations of the crystalline struc- 
tures existing superalloys have in- 
creased their strength and tempera- 
ture tolerance. One unique alloying 
method uses extremely rapid cooling 
to entice normally incompatible kinds 
of metals to coexist in dozens of new 
alloys with properties that can be tai- 
lored to the job they will perform. Met- 
allurgists have even figured out how 
to embed reinforcing fibers in solid 
metal parts to increase their strength. 

Metal-foundry specialists go to great 
lengths to control the crystal forma- 
tion that occurs during casting of su- 
peralloy turbine blades as the molten 
metal cools and solidifies in the mold. 
Why this preoccupation with the mi- 
crostructure of the metal? Because the 
borders, or grain boundaries, between 
crystals are where small amounts of 
the contaminants present in any al- 
loy congregate during cooling, form- 
ing weak points. Under the tremen- 
dous thermal and mechanical stresses 
in a jet engine, tiny cracks can begin 
to form along these boundary lines. 
Unchecked, these fissures can eventu- 
ally lead to catastrophic component 
failures like the disintegrated disc that 
caused the DC-10 airliner accident in 
Iowa last year. 

Guided by these observations, re- 
searchers began to focus on finding 
ways to cast alloys with crystals as 
large as possible. Pratt & Whitney 
developed a method using an insula- 
tion pack surrounding the fresh-cast 
blade, and a water-cooled metal "chill 
plate" mounted on its root—the end 
where the blade attaches to the tur- 
bine disc. By slowly extracting the 
blade from the casting furnace and 
chilling the root end at the same time, 
the technique exploits the rules of 
crystal formation: "Any grain that 
starts to form at the chilled plate will 
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continue growing until it hits the mold 
walls, or another grain boundary," 
Pratt & Whitney's Frederick C. Pol- 
hemus Jr. says. "The result is that a 
fairly small number of roughly paral- 
lel, columnlike crystals will work their 
way toward the tip. We call this di- 
rectional solidification. It yields a 
much stronger part than we used to 
be able to make." 

The success of directional-solidifi- 
cation technology sparked an assault 
on the next step in tweaking the mi- 
crostructure of cast superalloys: 
"Growing" entire parts composed of a 
single crystal of alloy material. 

The answer to the riddle of grow- 
ing single-crystal parts turned out to 
be simple—once somebody hit upon 
the idea of the "pigtail" mold sprue. 
A sprue is normally a cone-shaped 
plug of metal formed at the top end 
of a cast part by the funnel-like open- 
ing in the mold through which the 
molten metal is poured. After casting, 
the sprue is removed from the part. 

A pigtail sprue acts as a metallur- 
gical sieve, or filter, that one by one 
snuffs the growth of the directionally 
solidified crystals originating from the 
chill plate. As the crystals proceed 
through the sprue’s corkscrew-shaped 


obstacle course, more and more of | 


them run up against its edges and stop 


growing. Finally, a solitary crystal | 


emerges from the end of the pigtail 
and fills the mold with homogeneous 
metal completely free of grain bound- 


aries. Determining the proper twist, 
length, and diameter of the pigtail is | 


the key to making sure only one crys- 
tal comes out the sprue's other end. 


0 observe another fascinating met- 
T process, I followed Pol- 

hemus up a walkway at Pratt & 
Whitney's Palm Beach, Fla., facility 
to the top of an unusual two-story-tall 
furnace invented for the production of 
rapidly solidified metal powders. The 
alloying process occurring inside was 
one that mates metals that would nor- 
mally be strange bedfellows. 

“Before rapid solidification was de- 
veloped, the performance of all alloys 
was limited by their solubility content 
—the amount of an alloying ingredi- 
ent you could add and still get good 
results," Polhemus explains. “For in- 
stance, with structural aluminum we 
want to improve hardness by adding 
iron and molybdenum, but with tra- 
ditional alloying methods the addition 
of only about 0.1 percent of alloying 
ingredient will cause the iron to be- 
gin forming large agglomerations, 
which act as weak spots in the alloy. 
Using rapid-solidification technology 
we cool the material so quickly that 
the agglomerations never have a 
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The heart of the rapid-solidification process 
developed by Pratt & Whitney is the rotating 
water-chilled disc shown above. As molten al- 
loy ingredients are poured onto the center of 
the disc, they are flung outward as in a cen- 
trifuge and break into countless tiny parti- 
cles that harden into powder. This solidifica- 
tion of the metal particles occurs so quickly 
that the alloying ingredients have no time to 
segregate themselves, and therefore remain 


| evenly distributed throughout the material. The 


powder is next passed through a sieve, heated 
to a moderate temperature, and extruded un- 
der high pressure into billets suitable for ma- 
chining into components. 

Scanning-electron microscope photos (right) 
show powder-metal alloys produced by con- 
ventional (top) and rapid-solidification proces- 
ses (bottom). The crusty surface and globu- 
lar eruptions of the conventional particles in- 
dicate segregation of their constituent ingre- 
dients, which will hurt the material's perform- 
ance. By contrast, the rapidly solidified alloy 
forms smooth-surfaced egg-shaped particles 
with homogeneous microstructures. Rapid 
solidification results in alloys called disper- 
sion-strengthened materials composed of 
intermetallic compounds. Because of their 
uniform microstructures, the intermetallic 
compounds exhibit high strength and temper- 
ature performance. Both of the samples are 
magnified 2,000 times.— S. F. B. 


chance to form, and we can add eight 
percent iron and two percent molyb- 
denum to the aluminum." 

Pratt & Whitney has also developed 
an intriguing rapidly solidified mate- 
rial called Alloy Y that has "self- 
healing" properties. Used as a coat- 
ing for single-crystal parts, it contains 
nickel to match the coefficient of ex- 
pansion of the underlying nickel-based 
component, chromium and aluminum 
as oxide-formers, and yttrium as a 
rare-earth stabilizer. “Using a rapid 
solidification process, we can put an 
overabundance of these materials in 


RAPIDLY SOLIDIFIED ALLOYS 
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the alloy to create a corrosion-resistant 
material that forms its own oxide pro- 
tective coating—and if you scratch it, 
it forms a new one,” Polhemus boasts. 
“This is good for the pilot because if 
he flies through a debris cloud in com- 
bat, any nicks that might occur in his 
engine’s hot section will immediately 
be coated over to prevent failures.” 
The latest scheme for Alloy Y—us- 
ing it to make entire turbine blades 
—calls for a microstructure-manipu- 
lating strategy worthy of a metallur- 
gical Houdini. “You see,” Polhemus 
says, “I can't cast this material, be- 


cause if I do, I lose all of the super- 
saturation of the alloying elements. 
They would clump up and ruin my al- 
loy. So a blank made of the alloy has 
to be forged. Then we can take this 
multi-crystalline piece, heat it just 
above its recrystallization tempera- 
ture, and seed it with a preferential 
crystal, which we grow out into the rest 
of the material. The large single-crys- 
tal piece that results can be machined 
into a forged blade.” Polhemus figures 
it’s all worth the effort: Blade life 
could be tripled or quadrupled. 

Another class of metallic materials 
called intermetallic com- 
pounds—specifically titani- 
um aluminide—is receiving 
lots of attention from tur- 
bine designers too. Stephen 
J. Balsone, a materials en- 
gineer at Wright, explains 
their appeal: "An interme- 
tallic is a chemical com- 
pound with ordered bonds 
between the atoms, rather 
than a random orientation 
as in a conventional metal. 
Titanium aluminide is a 
stack-up of titanium and 
aluminum atoms in a speci- 
fic ratio and orientation that 
gives you attractive proper- 
ties for making a high-tem- 
perature material. But it al- 
so exhibits problems such as 
the tendency to brittleness 
at room temperature. So we 
may end up adding contin- 
uous fiber reinforcements to 
improve impact resistance." 

The materials fall into three groups: 
The Alpha 2 and Gamma titanium 
aluminides can tolerate temperatures 
up to 1,400 and 1,800 degrees F, re- 
spectively; and the so-called "advanced 
intermetallic" materials, such as nick- 
el aluminides and niobium-based re- 
fractory alloys, are candidates for tem- 
peratures approaching 2,800 degrees 
E, Wright’s Henderson says. 

Still another metallic advancement 
involves so-called *metal-matrix" com- 
posites—fiber-reinforced metals— 
which are strong and much lighter 
than other materials in their temper- 
ature range. Titanium-aluminide-and- 
fiber composites, for example, may 
perform in applications where temper- 
atures reach up to 1,800 degrees F 
with only half the weight of the super- 
alloys they replace. 

"Everyone figured out before World 
War II how neat it was to take some 
very strong fibers and support them 
in a matrix of plastic—this was fiber- 
glass," Mike Hudson, general director 
of engineering at Allison recalls. "Now 
we've developed the concept of rein- 
forced plastics to a fare-thee-well. Then 


someone got the bright idea of put- 
ting fibers in metal—but you cant 
make metal composites the same way 
you make plastic composites." 

As a result, engine builders have 
had to dream up their own ways of 
getting fibers into metal. They have 
found that chopped-up fibers can be 
added to some types of aluminum, and 
the resulting material can still be 
poured in somewhat the same way as 
plastic. To use high-strength metals 
like titanium, superalloys, and inter- 
metallics, however, closely guarded 
methods are being developed for coax- 
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ing chopped or continuous fibers into 
composites of the three substances. In 
some cases, continuous fibers are 
wrapped up with metallic foils, which 
are then bonded together into a solid 
material. Another technique involves 
placing metal powders around the 
fibers and pressing the combination 
into a solid composite. 

Metal-matrix composites arose out 
of a whole new approach to designing. 
"As we move toward composites," Pol- 
hemus says, “we can actually design 
materials to fit particular applications. 
The process is called concurrent engi- 
neering, and it involves the component 
designer, the material specialist, as 
well as the manufacturing expert." 

The trend in concurrent engineer- 
ing is toward designing fewer parts 
that work harder to deliver higher per- 
formance. Two new turbine component 
designs, amusingly named “blisks” 
(for bladed discs) and “blings” (for 
bladed rings), were conceived to sat- 
isfy these goals. Metal-matrix compos- 
ites were developed with the new tur- 
bine components in mind. 

Blisks are one-piece disc-and-blade 
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Serpentine passages inside this cutaway turbine blade route cooling air to 
rows of escape holes. The horizontal ribs are “trip strips” that induce 
turbulence in the airflow, increasing heat transfer 


components that weigh about 20 per- 
cent less than conventional turbine 
wheels because they don’t require the 
heavy machined keyways that lock the 
individual blades onto a conventional 
disc. Because effective repair methods 
for the costly blisks remain to be de- 
veloped, they are contemplated for use 
far back in the engine where damage 
due to ingested debris is less likely to 
occur. 

Blings, essentially hoops with blades 
bonded onto them, promise large 
weight savings because they have no 
massive disc at their centers. Hudson 
foresees that blings will be 
essential in the compressor 
section of his company’s 
engine of the year 2000. 
“Blings look like the only 
way to build twice the thrust- 
to-weight of what we have 
today,” he says. "We've test- 
ed fiber-reinforced metal- 
matrix rings used as spac- 
ers in engines and reduced 
their weight from thirty- 
four pounds to under two." 

Temperature control, es- 
pecially for metallic com- 
ponents, is critically im- 
portant. In today's fighter 
engines, about 25 percent of 
the air flowing through the 
turbine core is used for cool- 
ing critical parts. Of this 
amount, roughly half ends 
up contributing to the en- 
gine's thrust, while the other 
half represents lost energy. 
“By using a combination of 
new materials and more-sophisticated 
cooling strategies, we'd like to use less 
than half the current amount of air 
to cool a turbine that runs more than 
1,000 degrees hotter," says Wright's 


Petty. 
Qe is to create intricate maze- 
like passageways inside hollow 
blades through which the air must 
pass before it escapes through rows of 
small holes on the airfoil’s surface. The 
complicated air-passage layouts are de- 
veloped using large transparent plas- 
tic models through which tinted wa- 
ter is circulated. “Dead spots,” where 
flow is poor, are located this way, and 
passage shapes are refined to elimi- 
nate them. Both GE and Pratt & Whit- 
ney have developed one-piece, single- 
crystal turbine blades with serpentine 
internal cooling passages (see photo). 
Another way is to make a sandwich. 
During my visit to his lab, Petty let 
me scrutinize a fascinating part that 
the developer, Allison, never let me get 
a second look at—not even in a pho- 
tograph. It was a turbine blade made 
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ne way to increase cooling effi- 
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with what Allison calls its Lamilloy 
cooling technology. The two-piece blade 
consisted of an airfoil with extremely 
complex (and beautiful) raised pat- 
terns in its shiny surface, and an ap- 
propriately curved sheet of metal pep- 
pered with tiny holes that formed a 
mating cover. Joined together, the two 
layers formed a sandwich inside of 
which cooling air would pass through 
a dense maze of pillarlike shapes and 
then out through the array of surface 
holes. 

“Lamilloy is a rather broad term 
that we use to describe transpiration- 
cooled laminated struc- 
tures,” Allison’s Hudson 
explains. “Transpira- 
tion cooling is a proc- 
ess in which we actu- 
ally make metal ‘per- 
spire’ air. The air forms 
a film around the alloy 
that protects it from the 
high-temperature gases 
that envelop the airfoil 
or the afterburner liner 
or whatever. Remember, 
were talking about gas 
temperatures on the or- 
der of 3,500 to 4,000 de- 
grees [F]. The exact tem- 
peratures are classified, 
but if you get out your 
handbook of superal- 
loys, you'll find that 
most melt at about 
2,200 or 2,300 degrees. 

“We have developed a sophisticated 
system of electrochemical milling 
so that we can photo-etch complex 
shapes, much as circuits are etched 
in the electronics business,” Hudson 
continues. “We are also able to cast 
patterned sheets and structural mem- 
bers. Both types have a large inter- 
nal metal surface area for efficient 
transfer of heat to the cooling air. We 
think that we can cut the amount of 
cooling air needed in half with tran- 
spiration cooling.” 

Allison's cooling method has its 
share of admirers. Says the Pentagon’s 
Dix: “It’s the most efficient cooling 
scheme anyone's come up with because 
it has the most surface area that the 
cooling air contacts on its way from 
the inside of a blade to the outside. 
Whether it can be made to work sat- 
isfactorily is still a question.” 


s some researchers struggle to de- 
A complex cooling strategies, 
thers keep the hope alive for us- 

ing heat-resistant materials like ce- 
ramics. For ceramics researchers, how- 
ever, the past two decades have been 
a long road strewn with shattered ex- 
pectations, while among technology 
watchers an attitude of chronic wea- 


88 | POPULAR SCIENCE JUNE 1990 


riness has developed toward reports 
promising a wave of new ceramic ap- 
plications soon. 

Despite the technological uncertain- 
ties surrounding ceramics, they are too 
appealing a class of materials for the 
curious investigator to walk away 
from. "They actually get stronger as 
they heat up," marvels Pratt & Whit- 
ney's Polhemus. "Although they have 
the brittleness problem at engine 
startup temperatures, once they are 
hot you can hit them, and they will 
bend. It's like trying to rip a sheet of 
pliable plastic compared with ripping 


UPPER SURFACE 


sheet material give this triple-layer sandwich a large area over which air must 
pass before it exits the surface "pores." 


paper. If you shoot a BB at a piece of 
ceramic at room temperature, the ce- 
ramic will shatter. But if you heat the 
ceramic up to about 1,800 to 2,000 de- 
grees, the BB will just bounce off, or 
at worst go right through and leave a 
little round hole." 

There is new-found cause for opti- 
mism in the results of experiments 
being conducted with ceramic matrix, 
or fiber-reinforced ceramic, composites. 
These materials appear to be able to 
resist some of the brittleness-related 
failures that have dogged the mono- 
lithic, or non-reinforced, ceramics. 
Says Wright's Henderson: “When you 
put a coupon [test strip] of ceramic- 
matrix composite in a tensile-strength 
test to see what happens when you 
pull it apart, it sort of elongates as if 
it were yielding. Next you start to get 
microcracks in the matrix, but then 
you gradually get fiber pull-out in- 
stead of the thing snapping in two. 

"These demonstrations get a lot of 
attention and generate a lot of enthusi- 
asm,” Henderson observes, “and we'd 
love to build air-cooled rotating parts 
out of ceramic-matrix composites that 
would run at up to 3,000 degrees. But 
the real problem is what happens when 
you design a jet engine with this stuff 


that gets hot, and rotates, and gets 
cold. First you've got to understand 
and codify the behavior of the mate- 
rial in this environment before you 
can even think about using it in a 
flying component. Is the interface be- 
tween the fibers and the matrix sta- 
ble? Will it cause problems after a long 
period at high temperatures? How's 
the thermal conductivity? When we 
try to cool it will it crack owing to 
uneven expansion in different areas 
of the part? We're still a long way 
from knowing the answers to all these 
things." 

On still another ce- 
ramic front, Pratt & 
Whitney is testing a 
ceramic-ceramic com- 
posite process called 
Solgel, which consists 
of a woven belt of alum- 
inum-oxide fiber into 
which a fine aluminum- 
oxide powder is baked. 
"Its an engineered, 
tailored material. You 
can take a hammer 
and drive a nail right 
through it, and it won't 
shatter," Pratt & Whit- 
ney's Polhemus says. 

The Solgel process 
may be used to make 
blade outer-air seals, 
adjustable bands of ma- 
terial that can change 
slightly in circumfer- 
ence to minimize the amount of wasted 
air sneaking between the blade tips 
and the inner wall of the engine cas- 
ing. During acceleration, engine heat 
causes the bands to expand away from 
the rotating blade tips slightly to pre- 
vent their being damaged by rubbing 
the seals. “Then when the aircraft gets 
up to cruise conditions," Polhemus ex- 
plains, “cooler air is bled in around 
the outside of the seal, which shrinks 
it down thermally without any actua- 
tors. We call it active clearance con- 
trol. The pilots will tell you it feels 
like shifting into overdrive." 


nother new heat-resistant mate- 
A with a likely future in tur- 
ines is carbon-carbon. Made by 
mechanically knitting closely inter- 
twined strands of carbon fiber (also 
known as graphite) bonded into a car- 
bon matrix, carbon-carbon is shaped 
into "preforms"—cylinders, sleeves, or 
rings—from which a component is 
later machined. 

“Carbon-carbon is fascinating be- 
cause it maintains its strength as you 
go to high temperatures where every 
other material drops off,” Petty ex- 
plains. “But the big problem is that at 
temperatures above 700 degrees [F] it 
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oxidizes rapidly, or burns—in the in- 
dustry it is known as designer coal— 
so it needs a ceramic coating on it to 
keep out the oxygen.” 

“What’s needed,” Polhemus states, 
“is a coating that will keep the free 
carbon bound to the fibers in the ma- 
terial. The molecular chain of the 
coating might be modified to build in 
an element that will react with the 
oxygen and tie it up, rather than let- 
ting it attack the carbon.” When 
asked what elements look promising 
for the task, Polhemus smiles and 
answers “Yes,” his reply to queries 
about topics that aren’t up for public 
discussion. 

Petty showed me a silicon-carbide- 
coated carbon-carbon turbine nozzle 
that was run on a test rig by Williams 
International. The coating had failed 
in some places, and the underlying 
material had been eaten away, leav- 
ing hollow, undercut areas. “These are 
the headaches with carbon-carbon,” he 
lamented. “If you get a little pinhole 
in the coating, after a while there's 
nothing left underneath—and it still 
looks fine. Until you tap on it and find 
out that it's empty and has no strength 
at all." 

Polhemus cites another unresolved 


FIBERS TO PREVENT FAILURE 


The photo at left captures the fleeting instant 
of catastrophic failure of a ceramic turbine 
rotor running at 111,000 rpm in an overspeed 
spin rig at GM's Allison Gas Turbine Division. 
A specially developed high-speed photo tech- 
nique uses a strobe, triggered when the first 
fragment breaks a loop of fine electric wire 
encircling the rotor, to expose the film. The 
burst occurs within microseconds. The radial 
streaks of light are considered to be caused 
by the physical release of stored energy from 
the rotor fragments. Fiber-reinforced ceramic 
composites could prevent such failure. The 
specimen in the scanning-electron microscope 
photo below was loaded to near ultimate stress 
(the point of complete failure)—and then 
unloaded—in an instrumented tensile-test rig. 
Fibers can be seen bridging the matrix cracks, 
permitting the composite to carry high loads 
despite localized damage. —S. F. B. 


problem with the material: “If I take 
a carbon-carbon component today— 
unless it’s been properly treated, 
which they are just beginning to figure 
out how to do—it will absorb a cer- 
tain amount of moisture while it’s sit- 
ting on the ground. When I start the 
engine, the water vapor that's en- 
trained inside the piece is going to 
flash to steam and blow it into a mil- 
lion little bits." 

On the positive side, in addition to 
its high strength in scorching envi- 
ronments, carbon-carbon is light in 
weight and has excellent thermal con- 
ductivity. This latter property gives 
component designers the option to ex- 
pose one end of a part to high tem- 
peratures and to extract the heat from 
the other end where it may be more 
convenient from a structural or aero- 
dynamic point of view. 


craft that will carry the lighter, 

more powerful engines that will re- 
sult from IHPTET research, design- 
ers must consider a baffling web of in- 
terconnected changes for the better 
that become feasible when weight is 
removed from the power plant. 

"The engine and the fuel represent 


[: contemplating new types of air- 


forty to sixty percent of the takeoff 
gross weight of an airplane," says 
Petty, "and in a fighter, one additional 
pound of engine weight typically 
means seven pounds of airframe 
weight. So if you take a pound out of 
the engine, you can take seven pounds 
out of the airframe. Then you dont 
have to carry as much fuel... and the 
whole thing snowballs. The result is 
that the aircraft shrinks dramatically 
in size and weight while remaining 
capable of performing the same mis- 
sion. Or we could make the aircraft 
the same size and improve its capa- 
bility, such as increasing mission ra- 
dius by sixty-five percent." 

According to the Pentagon's Dix, the 
equation for reducing the life-cycle op- 
erating costs of aircraft calls for do- 
ing whatever it takes to achieve high- 
er thrust to weight or lower fuel 
consumption. 

"We're trying to double the thrust 
of the engine or reduce the specific fuel 
consumption by fifty percent," he ob- 
serves. "Some people wonder why 
we're not trying to reduce the cost by 
fifty percent or increase the life by fifty 
percent. The fundamental point is that 
the path to an economic airplane is 
with a high-performance engine, not 
a cheap engine. This is simply because 
getting weight out of the propulsion 
system—engines plus fuel, which ac- 
count for such a large chunk of the 
airplane's gross weight—has a very 
big impact on economics." 

And now, perhaps more than ever, 
the emphasis on economics is vital. 
With the remarkable events occurring 
in the USSR and Eastern Europe, talk 
in Congress and in Washington D.C.’s 
political circles centers evermore on 
the expected peace dividend from a 
declining defense budget. No one is 
certain at this juncture how the pieces 
of the shrinking defense-budget pie 
will be divvied up. While the IHPTET 
program is likely to face the prospect 
of funding cutbacks, it could also 
emerge relatively unscathed. In view 
of its potentially large civil impact 
—as defense projects go—arguments 
will probably be made that money 
invested in jet-engine development is 
well spent. Jets are, after all, one 
of a dwindling number of technolo- 
gies in which the United States re- 
mains preeminent—a lead that could 
quickly be lost to emerging competi- 
tors in Europe, the Soviet Union, or 
Japan. 

From his vantage point as Air Force 
manager of the project, Petty con- 
fesses: "My basic problem is I'm like 
a kid in a candy shop. There's so much 
good stuff out there, and we won't be 
able to afford to do it all. That's tough 
for people who love technology" Es 
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his is something that was sent to me from Ja- 

pan,” said Alan MacDiarmid, chemistry profes- 

sor at the University of Pennsylvania, flipping 

a disc about the size of a dime on his desk. “I 

believe they’re producing about 100,000 of them 

a month. They’re rechargeable batteries that 
are particularly useful as backup power sources for 
computers.” 

Another battery. Big deal—except one of the electrodes 
in this one is made of plastic. For those with imagination, 
this unromantic wafer is the harbinger of an oncoming 
era in which conducting polymers, plastics that conduct 
electricity, will be all around us—in our cars, batteries, 
windows, airplanes—doing things once thought impossi- 
ble for plastics. 

In the early 1980s, when conducting polymers were a 
laboratory curiosity, the story was the amazing fact that 
a plastic could conduct electricity [“Plastic-Metal Batter- 
ies," Feb. '82]. Now there are half a dozen fields in which 
conducting polymers are approaching or already in com- 
mercial use—like the Japanese-made battery MacDiarmid 
was showing me. 


From capacitors to aircraft 


There's a good chance a conducting-polymer battery or 
capacitors with conducting polymers will be in the com- 
puter you buy next year. A bit down the road, you'll see 
windows in cars and homes that use conducting polymers 
to control the light and heat that pass through them. The 
camcorder of the 1990s will be powered by lightweight 
rechargeable conducting-polymer batteries to replace the 
weighty nickel-cadmium batteries in use today. Conducting 
polymers will be sprayed on computer housings and elec- 
tronic instruments to absorb electromagnetic radiation, 
and they'll be built into a new generation of plas- 
tic aircraft. Further down the road, you may see 
plastic wiring for aircraft and even your home. 

The best indicator that conducting polymers are 
about to hit the market is that a lot of the people 
I spoke to didnt want to talk about their most 
current work. The race to market products is on, 
and no one wants to tip off a competitor. 

"The only guys you can get to talk about that kind of 
stuff are the people who don't know," explained Randy 
Cameron, a scientist at Lockheed Aeronautical Systems 
Co., when I asked him about plastic aircraft. "Obviously, 
the people who do know cant talk." 

Nevertheless, enough has leaked to show that scientists 
have mastered a tough problem—making conducting pol- 
ymers that meet commercial needs. It's a remarkable story 
when you consider that a conducting polymer was regarded 
as a contradiction in terms only 20 years ago. Everyone 
knew then that all plastics, being organic materials, were 
insulators. 

The advance came in the early 1970s, when a Japanese 
student at the Tokyo Institute of Technology accidentally 
put in 1,000 times more catalyst than necessary when 
making a polymer called polyacetylene from common acet- 
ylene welding gas. The result was not a dark powder, the 
normal form of polyacetylene, but a silvery film. On a 
visit to Japan, MacDiarmid invited Hideki Shirakawa, in 
whose laboratory the mistake took place, to work at the 
University of Pennsylvania. There, in 1977, together with 
Alan Heeger, a physics professor at the university, they 
found that the new form of polyacetylene conducted elec- 
tricity when it was doped with iodine. 

That discovery set off a burst of theoretical work, as 
scientists figured out how a polymer could conduct elec- 
tricity (see box.) It also started a lot of laboratory work, 
as chemists wrestled with the challenge of making 


90 | POPULAR SCIENCE JUNE 1990 


TRANGES 


Conducting polymers 
are out of the labs and 
turning up in various | 
products—batteries,ca- AF 
pacitors, and static- 
dissipating fabrics. 
Onthe way are windows 
that control light or heat 
automatically, plastic 
aircraft, and more. 


THE 


PLASTICS 


By EDWARD EDELSON 


conducting polymers that could be put to practical use. It 
didnt look easy. 

"Initially, we had materials that were insoluble and could 
not be melted for processing into films or solid objects," 
said Ray Baughman, who heads conducting polymer re- 
search at Allied-Signal in Morristown, N.J., probably the 
leader in corporate research in the field. "They were also 
very reactive in the atmosphere. Polyacetylene doped with 
alkali metals would burst into flames if exposed to air. 
The situation changed dramatically with the discovery of 
a variety of conducting polymers that do have sufficient 
stability for engineering applications." 

The man who gets major credit is Ronald Elsenbaumer, | 
an Allied-Signal chemist who worked out ways to make 
stable, workable conducting polymers. The fruits of that 
work now are starting to fall off the research tree. 

The battery that MacDiarmid showed me, which is made 
by a joint venture of Bridgestone and Seiko Epson, is one. 


One electrode is lithi- 
um, the other poly- 
aniline, another wide- 
ly used conducting pol- 
ymer. It doesnt have the energy density—watts per unit 
of weight—of conventional batteries, but it has a low 
self-discharge rate, meaning it will hold a charge much 
longer. 

A German joint venture between BASF, the chemical 
company, and Varta Batterie is developing a thin, flexible 
battery about the size of a postcard suitable for portable 
tools or toys. And in Japan, a subsidiary of Nippon Elec- 
tric is working on a capacitor that uses a polymer for the 
conducting elements. The volume of the potential market 
is awesome because they could appear in most electronic 
hardware. 

Papers delivered at scientific meetings indicate that 
. Allied-Signal has developed a rechargeable conducting- 


À computer-graphics model of the earliest conducting pol- 
ymer, doped polyacetylene, shows a long chain of blue- 
black carbon atoms linked to yellow hydrogen atoms. Dis- 
tributed along the carbon chain is a dopant, the red tri- 
iodide clusters, which attracts some electrons from the poly- 
acetylene chain, making them packed more loosely and 
causing a dramatic increase in conductivity. The dopant en- 
ables the polyacetylene, an insulator to conduct elec- 
tricity. lodide clusters rir “associate” with the polymer, 
unlike doped silicon, where the dopants replace atoms. 


polymer battery with over 50 percent higher energy den- 
sity than today's nickel-cadmium batteries. Environmental 
concerns could give that battery a boost, MacDiarmid 
noted. 

"Cadmium is known to be toxic when it gets into ground 
water, he said. "The Green party in Germany frowns on 
the use of nickel-cadmium batteries because of the dis- 
posal problem. Some electronic companies are interested 
in demonstrating that there are alternative batteries they 
could use as a substitute for nickel cadmiums when and 
if it becomes necessary." 

Batteries are obvious uses of conducting polymers. The 
really intriguing stuff requires a stretch of the imagina- 
tion. For example, you can make a thin film of a conducting 
polymer that changes electrochemically from transparent 


to opaque. Allied-Signal has patented a thin-film mate- 


rial that is transparent in the visible range, but strongly 
absorbs solar invisible infrared radiation, the kind that 
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makes your car so hot when you park it in the sun. Toyota 
is working on the same track for high-end automobiles, 
and there are reports that it’s ready to use the material 
in some of its upcoming expensive models. 

But a radiation-absorbing film, which can be switched 
between transmissive absorbing states, has many other 
uses, Baughman noted. It could control solar heating 
through house windows, cutting the heating bill in cold 
weather and the air conditioning bill in the summer. 

The market for anti-static materials could also be a big 
one. Static electricity buildup is a problem in places rang- 
ing from computer installations to operating rooms. At 
the Milliken Corp. in South Carolina, Hans Kuhn is mak- 
ing static-dissipating fabrics that are impregnated with 
conducting polymers. 


Conducting-fiber textiles 


“We can encase a single fiber with a uniform, coherent 
film of conducting polymer,” Kuhn told me. “You can wrap 
the textile around a cable, make drapes out of it, or band 
it around a computer. We have pilot-plant equipment that 
can process fabrics up to several hundred square yards 
per shot. We're offering treated fabrics at a price of 
twenty-five dollars a yard above the base price of the fab- 
ric. We've made a few sales already.” 

There still are stability problems—you wouldnt put 
these fabrics in the washing machine— and the colors are 
highly unappealing browns and blacks. But a lot of inter- 
est is being expressed, by the military among others. One 
possible use for a strong aramid fiber like Kevlar, for ex- 
ample, is as a component of a plastic airplane. 

“The Air Force and the Navy have been pushing for an 
all-plastic airplane," says Cameron of Lockheed. “The prob- 
lem is that if a plastic plane flies into a lightning stroke, 
it will destroy the aircraft. The charge isn't dissipated the 
way it is by a metal aircraft. We're testing the use of 
conducting polymers to dissipate that energy." 

Other aerospace uses of radiation-absorbing conducting 
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Coin-size disc batteries are — "— in computers to > prevent data - 
from certain memories when power is removed. Bridgestone and Seiko 
Epson made these lithium-polymer cells. 


Artificial lightning dissipates over the surface of conductive 
plastics. Lockheed is studying plastic aircraft. 


polymers are to shield electronic components from light- 
ning and electromagnetic interference, Cameron notes. 
"Lockheed is in the process of licensing our conducting 
polymer to Hexcel Corp. It will be applying conducting 
polyanilines to aerospace needs." 

Matthew Aldissi, a researcher who just left Los Alamos 
National Laboratory for private industry, sees a conducting 
polymer paint that can have a variety of uses. His method 
is to make a film containing beads of conducting polymer 
in the nanometer—billionths of a meter— size. 

“There are two major uses," Aldissi said. “One is in the 
radiation shielding business. The ease of spraying or paint- 
ing these materials on a surface makes them highly de- 
sirable. There's also corrosion control because once these 
materials are coated on a surface they would drain off the 
electrical charge that causes corrosion. You know, the Navy 
sprays almost all its aircraft every morning with fresh 
water to prevent corrosion. These materials could elimi- 
nate the need for that." 

At Ohio State University, Arthur Epstein also is work- 
ing on conducting polymer materials for radiation shielding 
—and says, typically, “We've had some contacts with com- 
panies that we're unfortunately not free to discuss." One 
potential application he will discuss is the use of conducting 
polymers to make a recordable (and erasable) optical disc. 

"If you shine light on these materials, you change their 
optical absorption throughout the spectrum," Epstein said. 
"For polyanilines, light at selected frequencies leads to 
changes in absorption at other frequencies. These can be 
long-lived under selected circumstances" Much basic re- 
search at Ohio State is aimed at making a usable optical 
disc, Epstein says. 

At Bellcore, the research and engineering center for the 
Bell regional companies, researcher Shahab Etemad sees 
conducting polymers as the core components of a future 
optical computer or telephone system that would be al- 
most infinitely faster than today's machines. The key com- 
ponent of any computer or telecommunications setup is a 


digital switch that changes from on to off, Etemad says. 

“Any material can do switching,” he said. “A conjugat- 
ed polymer can do it more readily. The speed of optical 
switching cannot be achieved with an electronic system. 
This is the speed of light. You can conceive of a device 
switching with photons, with transmission through fi- 
ber optics—an all-optical computer with all-optical 
transmission.” 

A surprising number of people in the field, including 
Kuhn, Cameron, and Epstein, are in joint research pro- 
grams with MacDiarmid, whose name just keeps coming 
up. For example, out at the University of California is 
Heeger, who was MacDiarmid’s major collaborator at Penn- 
sylvania when the first conducting polymer discoveries 
were made in 1977. Heeger now works with Paul Smith 
to produce super-strong fibers made of conducting plastic. 

“Paul Smith’s background is in high-strength fibers and 
mine has been in conducting polymers,” Heeger explained. 
“So together we try to produce fibers with a combination 
of good electrical properties and high strength.” 

Several other researchers, including Baughman and (of 
course) MacDiarmid are working along the same line. But 
perhaps the most impressive results have been reported 
. by a young Japanese researcher, Jun Tsukamoto, who has 
reported making doped polyacetylene whose conductivity 
by unit of volume is more than half that of copper or silver. 

The secret of conductivity is in the processing, accord- 
ing to both MacDiarmid and Heeger: Make sure the indi- 
vidual polymer chains are all oriented in the same di- 
rection, make the chains longer, and you get better 


HOW POLYMERS CONDUCT: OVERLAPPING ISLANDS OF CHARGE 
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conductivity—and better mechanical properties as well. 

“The intriguing thing is that we do not really know yet 
what the upper limit is to the conductivity of a conducting 
polymer,” MacDiarmid said. “There are many wide-open 
theories, and the sky is the limit.” 

A jumbo jet has more than two tons of copper wiring, 
MacDiarmid points out. A polymer with the right conduc- 
tivity would take up more volume but save a lot of weight, 
which translates into increased payload and range. And 
if you blue-sky a conducting polymer with two or three 
times the conductivity of silver, MacDiarmid said, “that 
would do for many of the potential applications for room- 
temperature superconductivity.” 


Polymer muscles for robots 


Or you could let your imagination roam with Baughman, 
who sees conducting polymers as the muscles of future 
robots. There are large volume changes in some conducting 
polymers as they’re electrochemically doped and undoped. 
Baughman’s 21st century robot would move its limbs as 
these plastics expanded and contracted. 

MacDiarmid is even more enthusiastic, explaining that 
researchers are now working on ferromagnetic polymers. 
These may make all-plastic electric motors feasible. 
"Conventional plastics have replaced metals and natural 
fibers for some purposes," he said. "But they also let us 
develop completely new concepts built on their unique prop- 
erties,” he said. "We have now entered a new era in 
plastics—an era based on their electronic and potential 
magnetic properties." 
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Metals conduct electricity because their elec- 
trons can rove freely through their atomic lat- 
tice structure. Semiconductors conduct elec- 
tricity because doping—the addition of 
a few extra atoms—lets some of their elec- 
trons move freely. Like semiconductors, poly- 
mers have to be doped to become conduc- 
| tors of electricity. But a conducting polymer 
| uses a fascinatingly unusual mechanism of 
conductivity. 

Electrons in any material occupy energy 
states called bands. A full band can't con- 
duct electricity. Neither can an empty band. 
A metal such as copper is a good conductor 
because its electrons move easily because they 
are present in a partly filled band. 

. An insulator and undoped semiconductor 
has only fully occupied or empty bands, so 
there's no conductivity. A semiconductor like 
silicon normally is an insulator. When silicon 
is doped by the addition of a few well-chosen 
atoms, some electrons are freed into the 


empty band, making it partly full, or taken 
from the full band, making it partly empty; 
either case increases conductivity. 

Doping does something slightly different to 
a polymer. For example, if electrons go from 
a dopant into the empty band, they become 
smeared out, forming islands of electric 
charge. (That's possible because according 
to quantum physics, electrons, being sub- 
atomic particles, aren't just little beads but 
have some wave characteristics as well.) 

These islands of charge are called variously 
soliton, polaron, and bipolarons. When a pol- 
ymer is heavily doped, the islands grow until 
they overlap (diagram above). That overlap al- 
lows electric charge to move along the long 
chain of carbon atoms that is the backbone 
of a polymer. 

Conductivity in a polymer is highly direc- 
tional. Almost all the flow of electrons is in 
one direction, along the backbone of the pol- 
ymer. The conductivity of a polymer can be 


increased by improving the alignment of the | 
individual molecules in bulk material, by re- 
moving impurities from the polymer mole- 
cules, or by making the molecules longer. | 

One unsolved mystery is how electrons jump 
from one polymer chain to the next. One pos- 
sibility, says MacDiarmid and coauthor Rich- 
ard Kaner in a February 1988 Scientific 
American article, is that there is an overlap 
of solitons from two adjacent chains. The pres- 
ence of solitons, he adds, is of great interest | 
to the physicists who are trying to develop a 
theory to explain the new families of high- 
temperature superconductors [“Superconduc- 
tivity,” April '88]. Many theorists believe that 
solitons play a role in this kind of supercon- 
ductivity. "Indeed, the discovery of solitons 
in doped polyacetylene has captured the inter- 
est of theoretical physicists worldwide because 
the conducting polymer provides an excellent 
system for studying this unique phenomenon,” 
says Alan MacDiarmid.—E. E. 
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UNDERWATER | 


TUNNEL 


By ROBERT GANNON 


Giant tunnel-boring ma- 
chines longer than two foot- 
ball fields are grinding the 
world's longest underwater 
tunnels between England 
and France. Climb aboard 


for a breathtaking ride. 
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n a clear night, 
from a second- 
story room at 
Gill Pratt's Bed 
& Board in Folke- 
stone, England, 
you can see the 
Varne Light Ship 
flash every 20 seconds, nine miles 
out across the English Channel. Put 
yourself a mile beyond it. Now, if you 
can, imagine plummeting down 
through 200 feet of water to the sea 
floor. Now go down through another 
100 feet of muck and chalk. 

Just about there, right now, three 
giant metal moles—tunneling ma- 
chines hundreds of feet long—are eat- 
ing their way toward France. Another 


trio, off the French shore, are chewing 
their way toward England. 

Possibly as soon as December, two 
machines boring the middle tunnel 
will meet. Napoleon's dream of being 
able to ride a horse from France to 
England will finally have come to 
pass. 

At something in excess of $12 bil- 
lion, the Chunnel is by far the most 
ambitious European civil engineering 
project ever. Its owner is Eurotunnel, 
a privately owned Anglo-French 
corporation, and the builder-con- 
tractor is Transmanche-Link (TML), 
a consortium of 10 major construction 
companies. 

At 32.2 miles (23.7 of it beneath the 
seabed), running between a terminal 


near Folkestone to another near 
Calais, these will be the longest un- 
derwater tunnels in the world. 

You won't be able to drive through. 
But when it opens, in June 1993, 
you'll drive into a two-level electric 
train; it will run every 10 minutes. 
Then at 75 mph, you'll be whisked 
under the channel in a half hour. 
When new highways leading to the 
tunnels are completed a few years lat- 
er, you'll be able to go from London to 
Paris in your car in four hours. That's 
not much longer than it takes to fly. 

To get a better idea of the project, 
early this year, just outside Dover, I 
cleared four layers of security, donned 
a hard hat, rubber boots, and a 
smock, and strapped on an ominous 
self-rescuer emergency breather. 
Then, in an open double-tiered eleva- 
tor, I dropped down into the earth 
through one of the coast's white cliffs, 
down 39 stories to the bowels of the 


British operation. 
] caverns, there are humping, seg- 

mented trucks that lurch—gnash- 
ing and churning. There are muck- 
carrying trains that lumber past with 
beeps and squeals. There are grind- 
ing conveyor belts, dragging out chalk 
spoil under your feet, beneath metal 
floor grates. 

And all around grow sinewy tubes 
and pipes and cables, tentacled tight 
to the ceiling. From somewhere deep 
in the psyche slithers a memory, a 
nightmare of an eight-year-old who 
somehow found himself in the en- 
trails of a dragon. 

The shift is changing. Workers, all 
in startle-orange jump suits, shout to 
be heard in dialects Irish, Welsh, and 
Scottish. They cough a lot. Except for 
those suits, all color down here has 
dulled to gray, layered with dust from 
the tunnel work faces, now miles 
away. Despite huge ventilation pipes, 
the chalky air, laced with diesel 
fumes, wafts through the tunnel, 
dusting your eyes, dimming the lights 
down the corridors. 

Three of those corridors stretch 
toward London. They emerge on the 
surface at Cheriton, the British ter- 
minal. Three more lead out under 
the channel. (Later, they'll connect.) 
And two more—adits through which 
supplies enter and tunnel tail- 
ings leave—slice at an angle slant- 
ing upward. 

The south tunnel end is only a mile 
out so far, and Joe Stacey, Eurotun- 
nel's site construction manager, and I 
hike the distance in surroundings rel- 
atively silent, cool, and empty, except 
for the trains that carry out tailings. 
Earlier we had hung our brass dog 


n a mishmash of sprayed concrete 
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tags on a display board. At the end of 
each shift they are checked, a guard 
explained, “to make sure as many 
come out as go in." 

Stacey strides with confidence, 
verve, enjoyment. He likes the tunnel. 
You can tell. He's comparing it with 
other tunnels he's worked on, those 
in Liverpool and Lancaster, in Scotland 
and Sri Lanka, in Hong Kong and 
Singapore. He's seen it all—cave-ins 
and fire and flooding and death—and 
this job, he says as we adjust our 
stride to the rail ties, is easy. "The 
service tunnelis nine miles out now, 
and it's going like a train," he says 
with some exaggeration. 

The reason for the smooth going on 
the English side is the material: chalk 
marl—a bluish-gray two-to-one mix- 
ture of calcium carbonate and clay, 
which makes it water impenetrable 
and soft (1,500 psi compression 
strength compared with granite's 
30,000). That means, one, it's easy to 
gouge through yet it supports itself, 
and, two, it holds out the sea. Tunnel 
expert Frank Davidson, who heads 
MIT's Macroengineering Research 
Group, calls it *a lovely thing to bore 
through—the world's best material 
for tunneling." 


he chalk layer we're walking 

through runs smoothly all the 

way across the channel, until 
near the French shore, where it be- 
gins to undulate. French tunnelers 
must contend not only with layers of 
harder material folded in, but frac- 
tures, and that means water. 

We pass a seven-foot tube shooting 
off to the north toward the center ser- 
vice tunnel. It's a cross passage. Such 
accesses run every 1,200 feet. And 
there's another kind of cross tube: 
"piston relief." The trains fit the tun- 
nels like pistons, shoving air before 
them at hurricane force. So every 
650 feet, six-foot ducts, dug by hand 
with jackhammers called air spades, 
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run between the two running tunnels 
to relieve pressures. 

Through the center 16-foot service 
tunnel will run electric multipurpose 
vehicles, not yet designed, to be built 
by Mercedes-Benz. They'll be rubber- 
tired, long, and thin, guided by wires 
embedded in the roadway, and able to 
run in both directions. 

We hop to the side, to a ledge a lit- 
tle way up on the tunnel wall, while a 
train of flatcars rumbles past. It’s de- 
livering tunnel-lining sections to the 
mole up ahead, and that’s where 
we re going too. 

This mole—nowadays they call 
them TBMs, tunnel-boring ma- 
chines—was built by Scotland’s 
James Howden & Co. Others, of var- 
ious styles, were designed jointly 
by The Robbins Co. of Kent, Wash., 
Markham & Co. of Chesterfield, 
England, and Komatsu Ltd. and 
Kawasaki Heavy Industries Ltd. in 
Japan. In both England and France, 
the TBMs were lowered down access 
shafts in massive hunks, then assem- 
bled at tunnel level. 

As we near the rear of this TBM, 
the temperature rises a dozen de- 
grees. Heat is generated by electric 
motors, by metal grinding on metal, 
by the raw friction of metal claws rip- 
ping into rock. 

We climb up on a gantry walkway 
and make our way forward over hum- 
ming metal grating. We're in an erec- 
tor-set cage that stretches 663 feet 
back from the work face. Around us 
the sound intensifies and the air 
thickens. Here the level of dust reach- 
es sandstorm proportions. It grits our 
mouths, lines our throats. 

Finally, just this side of the tunnel 
end, smack in the gizzard of this 
$15.5 million machine, amid the 
clanks, clatters, and "foofs" of escap- 
ing air, I stand surrounded by walk- 
ways and conveyors, by wires and 
tubes, and I look toward France. 

It's a long way. The scale of this 
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whole project is too immense to com- 
prehend easily. After the TBMs have 
bored more than 10 million cubic 
yards of chalk marl from the seabed 
and these tunnels are completed, 
some 85,000 passengers are expected 
to speed through them daily. 

At the south tunnel face, the TBM 
is moving forward now, hauling along 
its massive hulk. But it does so barely 
perceptibly. It takes five minutes to 
go one foot. The faceplate grinder, 
27'.feet across, is quiet. The TBM ei- 
ther grinds the rock or hunches for- 
ward, but not both at once. 


hen boring, the whole ma- 
chine is held fast by powerful 
hydraulic “grippers” pressing 
outward, hunched against the tunnel 
sides. As the face digs into the wall, 
other cylinders, pushing back against 
newly emplaced tunnel lining, ram it 
forward. Then, after it’s burrowed 
ahead five feet or so, the head pulls 
back, the grippers pull in, and the 
back-pushing rams slowly press the 
TBM and its gantry forward. All 
1,500 tons of it. 

Guidance is by laser, with a system 
so accurate that when the tunnels 
meet they should be off by less than a 
foot. The gun rests about 1,000 feet 
back from the TBM cab, bracketed to 
a wall. It points forward, firing 
through “.-inch holes in two equidis- 
tant plates, to a target of photodiodes 
on the cab. When the spot moves off 
center, a microcomputer system ad- 
justs those rams. 

When the grinding face is pulled 
away from the tunnel end so that 
worn teeth can be replaced, if you 
carefully climb forward you can 
glimpse the chalk marl, the color of 
dirty tennis shoes. It looks awfully 
solid. It’s grooved like a target, dug 
out by 236 tungsten-carbide gouging 
bits on the grinding plate. They form 
a star pattern on the machine’s 
face—like a colossal sand dollar. 
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TWIN TUNNELS TO LINK ROAD AND RAIL TRAFFIC 


Geological surveys for the Eurotunnel route conducted in the 1960s 
and 1970s revealed that the tunnels could be drilled almost entirely 
through chalk marl, a soft but watertight English Channel seabed lay- 
er. To strengthen some fissure areas, a mixture of cement and clay is 
injected into the ground. 

Twin rail tunnels now being bored through this chalk will route pas- 
| sengers and freight in both directions. Shuttle trains will carry road 
| vehicles under the channel. Standard and high-speed trains will link 
the railway networks on the continent with those in the United 
Kingdom. Crossovers between these single-track tunnels will enable 


trains to continue running even if a section in one tunnel is closed for 
routine maintenance or emergency repairs. Drilling for the rail tunnels 
is slated for completion next year. 

Eurotunnel officials worry about fires, but say the risks are small. 
Almost nothing used in the tunnel will burn or produce toxic fumes. A 
tunnel section could be evacuated through crossover tunnels. 

Meanwhile, construction has begun on high-speed rail lines to the 
capitals. A 145-mph link is planned between the tunnel and Paris for 
a 1993 opening. A 180-mph link between the tunnel and London is 
set for 1998. 


UPPER AND MIDDLE CHALK 


Back in bore position finally, the 
massive cutting disc begins to rotate, 
slowly revving to its maximum of 3.3 
rpm. It grinds out the chalk in fist- 
size hunks that are scooped up and 
dumped onto a conveyor leading 
through the TBM's innards to its rear. 
There, in a dust bowl of swirling grit, 
the chalk dumps into small boxcars to 
be shuttled off. 

As the waste rumbles out, precast 
concrete tunnel sections ride in. 
They're hard (12,000 psi, four times 
the compression strength of standard 
bridge concrete) and smooth. Run 
your finger along their surface and 
they feel like marble. 

They vary in thickness from 6.5 to 
20 inches and weigh up to nine tons 
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each. *It depends on the maximum 
possible overburden pressure," ex- 
plains Stacey. “We say, ‘How far is it 
to the surface of the water?' and then 
determine the strength as though the 
overburden were mud." 

The crescent cement slices are set 
into place by five men directing hy- 
draulic lifters with hand-held switch 
boxes. The last section is a shaped 
keystone, shoved snugly into place by 
one of the rams. The tunnel diameter 
shrinks to 24 feet. 


ater, the grouting crew, wielding 
fire hoses of mortar, fills any gaps 
between plates. They inject the 
mixture under pressure, squirting it 
between the sheathing and rock—and 


Cutting three tunnels under the English Channel 
involves a dozen tunnel-boring machines (TBMs): 
six moving seaward toward each other, and six 
moving landward toward terminals on both sides. 
Two machines for the land-tunnel operation on 
the United Kingdom side, made by James 
Howden & Co., each weighs 1.5 million tons and 
is 886 feet long (below). 


DRAWINGS BY DAN OSYCZKA 
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Hydraulic lifters and rams built 
into tunnel-boring machines 
press curved concrete wall sec- 
tions into place. As the machines 
advance, workers also mount 
electrical cables on tunnel walls 
(right). 


often onto themselves. It seeps into 
rock cracks, strengthening and form- 
ing a barrier. “It’s a nasty job,” one of 
the workers told me later. “It’s espe- 
cially bad when you're working over- 
head— the worst job down there." 


he best job, perhaps, is in a little 
T metal cabin riding forward, with 

a picture-window view of the 
rams. There you'll find the TBM oper- 
ator, the single man who runs the 
whole affair. He sits there with his 
TV screens and his ram-monitoring 
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lights, controlling the hydraulics, the 
rotation, and the conveyors with a 
cockpitful of switches. He’s paid a lot: 
$1,700 a week. 

Other men are crawling on the ma- 
chine’s framework, installing equip- 
ment—air ducts, electric lights, pipes. 
There are 26 of them, and they and 
everything else—supplies, workshops, 
even a canteen—are being dragged 
along on this single machine and its 
erector-set gantry longer than two 
football fields. 

The tunnel tailings come spewing 


to the surface at a point near Dover 
where the 180-foot-high cliffs slash 
down into the sea. If, late at night, 
you make your way up behind the 
site, up to the top of Shakespeare 
cliff, and peer down over the edge, 
you see an awesome sight. 

You see a small city. You see cranes 
as big as stadiums, piles of earth the 
size of county courthouses, and acres 
of blue-topped metal buildings lit by 
sodium vapor. You see bulbous-backed 
cement trucks, sluglike fuel carriers, 
fleets of microvans. You can see tiny 
figures only because of those orange 
jump suits. And drifting upward are 
the sounds—honks, crashes, deep 
rumblings—that seem even to shake 
the cliffs. 

Supplies, arriving by train, are go- 
ing down one adit, while up the other 
come the tailings. They're coming out 
of the ground on conveyors fed by 400 
muck wagons hauled by 100 20-ton 
locomotives. “When this job is over,” 
says Stacey, “we'll be glutting the 
market for used muck trucks.” 

The spoils are dumped into a 12- 
acre lagoon that stretches out from 
the shore, carefully monitored by en- 
vironmentalists to see that it remains 
contained. When the whole project is 
completed, all this industry will be 
hauled off; the park that’s left will be 
public. 


job is about 100 feet a day, and 

they’re pretty much making it 
now. But progress at times has been 
agonizing. On the British side, geolo- 
gists had expected everything to be 
nice and solid, easy to work, and dry. 
Instead, when the service tunnel had 
advanced a mile or so, the nice dry 
chalk suddenly turned to broken, sod- 
den muck. Water spewed in through 
fractures, wetting the men and mak- 
ing the chalk gunk. It lasted for a 
mile. 

They got through, slowly, by in- 
stalling cowling around the head, and 
switching when necessary from con- 
crete to preformed cast-iron linings 
set in place, then bolted tight. 

More trouble for the British is ex- 
pected this coming November: the 
ominous Fosse Dangard, a dip in the 
sea floor. This feature, say geologists, 
may mean “weathering,” and that 
means a crumpled, water-soaked sea 
floor that may stretch down to the 
tunnel path. 

They'll know beforehand. Preceding 
the service-tunnel TBMs are three- 
inch probe drills exploring out 330 
feet ahead. “They’re rotary percus- 
sive, water-jetted, with a constant 
readout of penetration and torque,” 
explains Stacey. You measure the wa- 


T he design speed for TBMs on this 


ter you send forward, measure water 
coming back, and if the numbers vary, 
you worry. But you've got 330 feet to 
prepare. 

Such conditions, for the French, are 
by now “painful” and “grueling,” as 
one report puts it, but routine. Test 
borings had shown the chalk marl 
folded near shore, requiring TBMs to 
work through water-filled rubble. The 
machines were designed for that, out- 
fitted with full shields capable of op- 
erating almost in slush. The eastern 
ends are being bolted and sealed with 
ultra-tough grout to counteract the 


water pressure. 

F miserable work. But nobody 
seems to be worrying about 

catastrophic failure. The builders 


worked out a worst-case scenario in | 


which a TBM would run into an open 
test-bore hole. Some 100 six-inch 
holes were bored from the channel 
surface, and were all sealed with con- 
crete. But what if one had been acci- 
dentally left open? 

The maximum inflow, somebody 
calculated, would be 73 gallons a 
minute. At that rate, in three hours 
the water would be only three feet 
deep. (Stacey has been in tunnels 
with water pouring in at twice that 
—with no danger, he says.) Further, 
any of the machines can close down, 
hunch itself outward, and act as a 
mammoth plug. 

Nevertheless, all is not safe. At the 
same moment I wandered about the 
south tunnel, a 34-year-old worker, 
crushed by a muck truck, died in the 
north tunnel. His was the fifth death. 
That's less than expected. 

The workers here certainly don’t 
seem concerned—although they do 
bring up the Japanese Seikan tunnel, 
opened in 1988. There, mostly be- 
cause of unforeseen rock fractures 
that led to massive flooding, it took 21 
years to complete and it cost 34 lives. ' 


shrug. Talk with them in the 

pubs of Dover and Folkestone, 
in the Fox and Hound, the Lifeboat, 
or the Prince Albert (they laugh at 
the TML directive that says talking 
to the press is grounds for immedi- 
ate dismissal), and they'll say that 
digging under the sea has become 
routine. 

What you find instead is a surpris- 
ing excitement, a spirit unexpected. 
As one burly electrician with hands 
the size of frying pans told me: "We're 
making history. This isn't the Cairo 
sewage system, you know." 

Added his friend: "We're working 
on a bloody legend here." 


En ut British tunnel workers only . 


or the French, it's slow, slogging, | 


Headed for France from England, this 1922 
prototype tunnel-boring machine didn't get 
far before sticking fast in the gooey chalk. 

This attempt wasn't the first. The earliest 
serious proposal to bore under the channel 
| came from French engineer Nicolas 
Desmaret in 1751. Nobody else thought it 
practical. 

A half century later, French mining engi- 
| neer Albert Mathieu-Favier took another look 
and suggested a tunnel close to today's 
route. Napoleon thought it a capital idea. 
The British thought it horrid, on both military 
and social grounds. 

Another half century passed—1851 
now—and a visionary named Hector Horeau 
conceived of a prefabricated iron tube sub- 
merged to the channel floor, with chimneys 
poking up to the surface for ventilation. 

A few years later, the French took sound- 
ings along the route. The plan now called for 
a five-hour trip by horsedrawn carriage, the 
| path lit by candelabra. 

In 1876, English engineer William Low pro- 
posed a railroad link, and by 1883 both the 
French and British had begun digging. A 
decade later, the British, boring with a John 
Beaumont-designed mole, had reached out 
more than a mile. But the closer the tunnel 
got to France, the more nervous became the 
British, who envisaged those French just 
waiting to invade. Construction stopped. 

Not until 1955 did the British formally aban- 
don their subsurface-invasion fears. Shortly 
later, the Anglo-French Channel Tunnel 
Study Group formed. 

Another two decades passed. The study 
came to a head when a British/French- 
backed consortium again began boring. 
But soon funding dried up, and so did 
enthusiasm. 

Finally, in 1984—after a total of 27 false 
starts—French President Francois Mitter- 
rand and British Prime Minister Margaret 
Thatcher jointly announced that at long last 
the tunnel would be built with private 
funding. 

The first machine began to dig on Dec. 1, 
1987—despite problems that had been 
looming all year: inadequate sales of stocks, 
criticism of bureaucratic inefficiencies, and 
abrupt changes in top management. Alastair 
Morton, for example, was brought in as co- 
chairman of Eurotunnel in February 1987 for 
| his clout. Soon Morton was accusing British 
members of TML, the construction consor- 
tium, of falling behind three months and of 
being more interested in milking the public 
than in digging a tunnel. TML was furious, 
especially when fined some 25 million 
pounds in late-schedule payments. Morton 
also reminded the contractor that if the tun- 
nel opening was delayed it would be fined 
354,000 pounds a day. TML is still angry, but 
the tunnel is now on schedule. 

Early in December when the two service 
tunnels meet, hoopla for the event should be 
as momentous as it can be 350 feet under 
the sea. Construction manager Joe Stacey 
has started already. "The U.K. finally will be 
linked forever with mainland Europe, never 
to be the same again," he says grandly. "It 
seems to me that it will be the biggest politi- 
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cal event for the U.K. since the end of the 
second world war." 

Along the northern French coast, citizens 
can hardly contain their excitement—mainly 
because property values have exploded. 
One big reason: The English are buying va- 
cation homes. They're cheap, and now ac- 
cess will be easy. The biggest arguments on 
the French side revolve around which town 
the terminal will be named after. 

On the English side, though, citizens aren't | 
happy at all. The influx of workers has satu- | 
rated school classes, clogged roads, and. 
strained facilities. Locals worry that when the 
tunnel opens, the ferries will disappear, and 
with them thousands of jobs. They worry 
about losing tourism too. Says Keith Rosens, | 
Folkestone tourist bureau representative, | 
"People boarding tunnel trains won't come 
to town. Folkestone will become a dead 
end." 

When Folkestone citizens drive by the new 
terminal site they remember what it used to 
be: "Beautiful country fields with sheep," re- 
calls Eric Pratt, a phone company trouble- 
shooter. "Lovely little houses by a pic- 
turesque stream. Now there's not even a 
dip." The land was leveled with 6.6 million 
cubic yards of sand dragged from the chan- 
nel then slurried up through culverts. 

To an outsider, the most interesting unhap- 
piness among the English is the psychologi- 
cal fear of a loss of identity, and ancient wor- 
ry born of living on an island. "When | talk to 
people about the tunnel," says Eurotunnel's 
Stacey, "the old generation asks, 'But what if | 
there's a war?' | answer that we ceased be- 
ing an island with the advent of the airplane." 

And what will happen to those six multi-mil- 
lion-dollar TBMs when they end up nose to 
nose? They'll be shunted off to the side and 
buried mid-channel in the chalk.—R. G. 
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espite setbacks and tragedies—some of these 
dealing staggering blows to Americans and 
their sense of competence in space-faring—it 
is no longer an extraordinary achievement 
just to power a machine to escape velocity, 
sending it into an orbit of Earth or on a tra- 
jectory to the planets. The days of striving to put an ob- 
ject into orbit just to prove it could be done belong to his- 


tory. The davs of choosing destinations 
simply because they are reachable are 
also behind us. The challenge now is 
not to demonstrate the power to go 
into space, a relatively straightforward 
exercise in technological prowess, but 
to make intelligent choices as to how 
the power will be used. These choices 
are constrained less by technology 
than by economics, politics, and our 
willingness to accept some failures as 
the price of success. In practical terms, 
100 
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— ByJOHN NOBLE WILFORD 


John Noble Wilford is a sctence re- 
porter for The New York Times and a 
two-time Pulitzer Prize winner. He is 
the author of eight books on science 
and space. “Becoming Martians is 
excerpted from the forthcoming book 
Mars Beckons. Copyright © 1990 by 
John Noble Wilford. To be published 
by Alfred A. Knopf, Inc. 


this means that decisions will be dictated more and more 
by what we feel we can afford to do and by how we define 
the importance of space in the human future. 

Decisions made, or deferred, in the next few vears will 
be critical in determining the pace and direction and par- 
ticipants in this new phase of the Space Age. We are in 
the process of choosing future destinations for not only 
our machines but ourselves. Will we stay close to Earth? 


Will we build space stations to orbit 
Earth and serve science and defense, 
and voyage back and forth to them? 
Or will we expand on earlier achieve- 
ments and venture farther out from 
our home planet? Will we return to 
the Moon, establishing more or less 
permanent human outposts? Will we 
go to Mars? 

Perhaps the questions should be 
rephrased: Not will we but when will 
humans take longer strides beyond 


=È 


Earth? Nor is there doubt that some- 
day those strides will take human 


beings to Mars. The two major space- | 


faring nations, the Soviet Union and 
the United States, acknowledge that 
an ultimate goal in the 21st century 
is human flight to Mars. But how soon 
in the next century? How vigorously 
should this goal be pursued? Surely 
it can be only a matter of time and 
commitment until humans are stand- 
ing out there on Mars in response to 
an enduring fascination. 

These voyages of exploration and 
discovery set our age apart from all 
others. Whatever else may be recorded 
about our time, we live in what should 


be known forever as the golden age of 


planetary exploration, as golden as the 
voyages of Columbus. 


Finding vs. creating 


Analogies between the explorations 
of Columbus and those of the solar sys- 
tem, though tempting, should be in- 
voked with care. One cautionary ex- 
ample should suffice. Columbus and 
those who followed in his wake found 
a new world that was ready and wait- 
ing as a place to live and work and 
prosper. America already abounded in 
life, including humans. Seeing the 
warm and verdant islands, hearing the 
song of birds, Columbus was reminded 
of Andalusia in spring. But not even 
an exuberant Columbus could possi- 
bly see in Mars a likeness to spring- 
time anywhere on Earth. The early 
explorers of Mars will not find a new 
world ready for human expansion; 
they will have to create it. 

This, more than distance, frames 
the qualitative difference between 
the age of discovery set in motion 
by Columbus and any similar period 
of expansion into the solar system 
that might follow in the generations 
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A colony on Mars may look something like a 
large-scale version of a futuristic glass-and- 
steel bubble that already stands in the des- 
ert near Tucson, Ariz. Called Biosphere Il, 
this capacious greenhouse, with 5,000,000 
cubic feet of interior space, is a privately 
financed experiment in the environmental 
problems of Earth and in the design of space 
colonies. If current plans are realized, eight 
people will soon enter the airtight facility and 
live for two years like Mars colonists [''Bio- 
sphere," Dec. '86]. Biosphere || will also 
house mini-environments ranging from humid 
tropical forests (right) to bone-dry desert. The 
huge glass enclosure is designed to contain 
thousands of plant and animal species, each 
in its own environment, Cost of the giant ar- 
tificial world is about $150 million. Biosphere 
I| will be completely self-contained. 
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after the first landings on Mars. It is 
the difference between finding and 
creating. 

The Red Planet may be the most clement place in the 
solar system, outside Earth. As it is, though, Mars is cold 
and dry and apparently lifeless. Its thin atmosphere is 
mostly carbon dioxide. A likely place to visit, no doubt, 
but you would be hard put to live there. Transforming 
Mars into a livable planet, inviting human colonization, 
thus would call for technological efforts of a magnitude 
that even the visionaries have trouble grasping, much less 
quantifying. 

The first explorers to Mars can make a start. A goal of 
every mission, manned or unmanned, should be to leave 
behind selected materials, equipment, and supplies for use 
by subsequent visitors. At several widely scattered sites, 
semi-permanent outposts could be established, complete 
with roving vehicles, nuclear reactors, greenhouses for 
growing food, habitats buried for protection against ul- 
traviolet rays, and experimental processes for producing 
water, oxygen, fuel, and other essential resources. This is 
where people will learn to live and work on Mars, but 
scientists are already outlining what it will take. 


PHOTOS BY JOHN B. CARNETT 
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A decade ago, when it was still officially taboo in NASA 
to contemplate ambitious plans for Mars travel, much less 
settlement, a number of graduate students at the Univer- 
sity of Colorado formed what they called the Mars Under- 
ground. They quietly conducted studies of propulsion, psy- 
chology, medicine, finance, life-support systems, materials 
processing, spaceship design, and mission concepts 
—everything it would take to make Mars habitable. At 
public symposiums at Boulder in 1981 and 1984, titled 
“The Case for Mars,” they shared their ideas and increas- 
ingly attracted others interested in the planet, including 
some NASA scientists and engineers, who participated in 
an unofficial capacity. Several of the Underground lead- 
ers eventually “infiltrated” NASA, notably Christopher P. 
McKay. 


Extracting gases 


At the NASA Mars Conference in 1986, McKay described 
the results of Underground studies, evoking the image of 
a time when people would be working on the surface of 
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Mars on a routine basis—comparable perhaps, he said, 
“to living and working in California!” But, first, people 
must learn to use martian resources. Of vital importance, 
McKay said, would be the development of gas extraction 
technology at early Mars bases. As conceived in prelimi- 
nary studies, such a facility would suck in martian atmo- 
sphere, compress it, extract the carbon dioxide, and then 
send it off to be thermally decomposed into oxygen and 
carbon monoxide. Since these gases burn together, they 
could be used as engine fuel, for the roving vehicles and 
other machinery, as well as for rockets. Much of the oxy- 
gen would also be stored in balloon tanks and used to 
create a breathable atmosphere for the human habitats. 
The same gas-extraction facility could also compress and 
cool martian air to condense out the small amount of water 
vapor. This could be a supplement to the water supply 
from permafrost and the recycling of human wastes. 


The making of a colony 


Experiments on other colonization technologies could 
begin even sooner. Thomas Paine, drawing on ideas 
presented to the National Commission on Space, which 
he headed, outlined several steps to be taken. One is the 
development of advanced robotic mining and metallurgi- 
cal and ceramic processing. If the initial outposts are to 
expand into colonies, indigenous materials must be used 
for the brick and mortar. Factories on Mars would also 
need to take advantage of robotic systems that can repli- 
cate themselves using local materials. Another step will 
depend on advances in genetic engineering to create a 
martian agriculture that converts carbon dioxide and water 
into food and fiber in a low-gravity, cold environment. 

Paine recommended that research on robotic factories 
and genetic-engineered agriculture for Mars should be 
started now “because of their long lead times and the great 
promise for valuable terrestrial spinoffs.” Some other es- 
sential technologies, such as automated cargo rocket ships, 


could be developed later when the work could benefit from 
engineering advances for the next generation of propul- 
sion systems and heavy-lift rockets. 

At some point, people will want to go back to the Moon 
and use it as a test bed for future Mars settlement 
technologies—not for tests of atmospheric extraction tech- 
niques, of course; the Moon is airless. But, in Paine’s view, 
lunar research stations could serve as prototypes for the 
agricultural and manufacturing processes using other in- 
digenous resources, and for closed-ecology life-support sys- 
tems. For someday people on Mars will outgrow the 
cramped and limited outposts and will want to spread out 
under vast glass domes where plants grow, water flows, 
and the air is warm and sustaining. 

In the summer of 1975, shortly before the launchings of 
the Viking spacecraft, a group of scientists met at NASA's 
Ames Research Center to consider the habitability of Mars. 
They looked far beyond the familiar concepts of colonists 
sequestered in domed cities. The approach they examined 
was to make the entire planet fit for human life by altering 
the martian environment to provide the oxygen, water, 
moderate temperature, and protection from ultraviolet ra- . 
diation that terrestrial life forms have grown accustomed 
to. Their basic conclusion: “No fundamental, insuperable 
limitation to the ability of Mars to support terrestrial life 
has been unequivocally identified.” 

A report of the study, On the Habitability of Mars: An 
Approach to Planetary Ecosynthesis, has inspired a cot- 
tage industry called terraforming, or planetary engineer- 
ing. The research has been pursued for some 15 years, 
especially by members of the Mars Underground. The 
researchers agree on the broad outlines of what must be 
done. First, Mars must be heated up by about 100 degrees 
F to liberate water frozen in the polar caps and in the 
permafrost. Then, microorganisms should be introduced 
on Mars to cycle atmospheric carbon dioxide into oxygen 
so that humans could breathe the planet’s air. 
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Assuming that Soviet and American efforts 
lead soon to human travel to Mars, Thomas 
Paine says, the 2015 to 2025 decade could 
see the first extraterrestrial community of 
robotic mining and closed-cycle agriculture 
in experimental operation on the Moon. Oxy- 
gen is being separated from lunar rocks to 
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refuel lunar surface-to-orbit shuttles. A space 
station is docked to the martian moon Phobos, 
serving as a refueling station using Phobos 
resources and as mission control for opera- 
tions on the surface of Mars. 

In the 2025 to 2035 decade, people in 
the mining and agriculture community on the 


Moon are becoming increasingly self-suffici- 
ent. Several hundred people now live on Mars, 
experimenting with resource development and 
the construction of airstrips, shelters, and 
larger facilities. 

The 2035 to 2045 decade brings at least 
1,000 people to Mars, where the emphasis 


One way to warm up Mars would be to increase the 
amount of sunlight absorbed by the surface. The ideas for 
accomplishing this are innovative. Giant mirrors, thinner 
than aluminum foil, could be placed in space near Mars 
to focus sunlight and aim the more intense rays on the 
martian polar caps. Or the dark surface material of Phobos 
and Deimos could be transported by electromagnetic can- 
non and spread over the martian landscape, increasing 
its absorption of incoming sunlight. The higher tempera- 
tures and the increase of water vapor and atmospheric 
carbon dioxide, from the melting polar caps, should pro- 
duce a greenhouse effect, trapping heat and further modi- 
fying the entire martian environment. 

A more recent variation on this theme has been pro- 
posed by McKay. His idea is to warm Mars by spraying 
tons of freon and other chlorofluorocarbons into the plan- 
et's atmosphere. Although on Earth these gases destroy 
ozone in the upper atmosphere, exposing us to increased 
ultraviolet radiation, on Mars there is no ozone, and the 
gases would act as a greenhouse lid, allowing sunlight to 
reach the surface but preventing much of the heat from 
escaping back out into space. The gases could be produced 
from indigenous materials at a factory on Mars. 

"Temperature manipulation particularly seems the key 
to unlocking the potential of Mars for human habitation," 
the report of the Ames conference said. 

Is it not ironic? What we contemplate doing on Mars, 
drastically altering the global climate through the green- 
house effect to make it habitable, is what we have been 
doing unwittingly to our home planet, rendering it poten- 
tially less habitable. 


Evolution revisited 


Terraformers also look to microbes as essential agents 
of change on Mars, repeating their revolutionary work on 
Earth more than 3.5 billion years ago. In the beginning, 
Earth's atmosphere was poisonous to life as we know it 
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2035-2045 


now. But once algae emerged and began proliferating, these 
hardy organisms generated the oxygen that is the vital 
ingredient of Earth's present atmosphere. They made the 
world habitable for the more advanced plants and ani- 
mals that began to evolve. If blue-green algae, lichen, and 
other organisms were introduced on the surface of Mars, 
at a time when the atmosphere has been engineered to a 
warmer and denser state, a similar transformation might 
take place. 


Tools for survival 


Mars presents some difficulties, though. Could the or- 
ganisms survive the deadly ultraviolet radiation? Robert 
D. MacElroy and Melvin M. Averner, the Ames scientists 
who led the 1975 study, have recommended that the vast 
mats of algae and lichen might be protected with a cover- 
ing of martian dust. Beyond that, most scientists believe 
genetic engineering will be an indispensable tool. They 
suggest that organisms introduced on Mars should be ge- 
netically modified to produce oxygen more efficiently, to 
thrive in the dry climate, and to resist radiation. 

In his provocative book, Infinite in All Directions, Free- 
man J. Dyson, a theoretical scientist at the Institute for 
Advanced Study in Princeton, N.J., pondered the possibil- 
ities of "cosmic biology" He was writing of the spread of 
life throughout space, but his ideas also apply to Mars 
—perhaps as a starting point. “Now that genetic engi- 
neering is rapidly becoming a practical proposition," Dyson 
wrote, “it is not absurd to think of redesigning terrestrial 
creatures so as to make them viable in space or on other 
celestial bodies. Once we have successfully planted a va- 
riety of species in space and provided appropriate mecha- 
nisms of dispersal for their spores, we can safely rely on 
the ancient processes of mutation and natural selection 
to take care of their subsequent evolution. The mistakes 
which we shall inevitably make in our initial plantings 

[Continued on page 118] 
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FUTURE 


is on installing the Moon-tested robotic tech- 
nologies for mining, industry, and agriculture. 
Fuels produced on Mars sharply reduce Mars- 
to-Earth transportation costs. The first baby 
is born on Mars. 

In the decade between 2045 and 2055, 
the robotic factories on Mars have direct soft- 


ware links to identical factories on Earth, 
achieving an effective “teleportation.” Equip- 
ment like hydrogen-oxygen-fueled roving ve- 
hicles with artificial intelligence guidance pro- 
duced on Earth can be simultaneously du- 
plicated on Mars, and vice versa. 

In succeeding decades of the 21st century, 


the population of Mars settlements reaches | 
100,000 people and close to one million ro- | 
bots. Life on Mars is no longer dependent on 
imports from Earth, though a lively trade ex- 
ists between the two planets. Zoos and mu- 
seums on Mars boast extensive collections of 
terrestrial life.—4J. N. W. 
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ohanna Pfeiffer will never know it any other way. 

| She'll grow up with a stereo that lowers its volume 

when the doorbell rings. She'll grab a remote con- 

trol, tap a couple of buttons, and check to see who's 

there by viewing the visitor on a nearby television 

screen. She'll unlock the door by tapping other but- 

tons on the remote. Indeed, with a remote control, 

any telephone (inside or outside the house), sev- 

eral key pads around the house, or the family com- 

puter, she'll control most of the appliances, home- 

entertainment equipment, and even the heating and 
cooling systems of her house. 

At 16 months, Johanna doesn't know it, but the house 
she and her parents just moved into is a test bed for a 
new home-automation standard, a set of physical and log- 
ical specifications designed to ensure that everything from 
CD players to washing machines can communicate over a 
single network and be controlled by the same devices. 

The standard is being hammered into its final form by 
the Electronic Industries Association, a trade group whose 
membership ranges from consumer-electronics companies 
to electric utilities. The Pfeiffer house became a test vehi- 
cle for the standard because Jim Pfeiffer, Johanna’s 
father, is vice president of Diablo Research Corp., a prod- 
uct-development and contract-research company in Sunny- 
vale, Calif., involved in the standard-writing effort. 

Home automation promises all kinds of benefits: in- 
creased security and safety, unheard-of convenience, and 
enhanced entertainment features lead most lists. Though 
naysayers point to it as more evidence that we're evolving 
into couch potatoes, few would dispute that for the eld- 
erly and handicapped automation can mean greater inde- 
pendence. Appliances, telephones, home-entertainment 
equipment, security systems, and the 
energy systems of the house all can 
be linked to form the residential equiv- 
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alent of local-area networks, which tie Buy a TV set, any TV set, take it home, plug it in. Buy a 
office computers and peripherals to- thermostat, any thermostat, take it home, hook it up. Now 


gether. Furthermore, it would be easy 


to tie an automated house to an auto- YOU Can control your furnace from the sofa with the TV's 


mated office. 
It's also easy to link an automated 


remote control. Welcome to the world of standardized home 


house to energy utilities and telephone automation. For most of us this is the future, but one Cali- 


and cable-TV companies. The latter 


two want to sell us more services fornia family has it now—almost. 


—videophones, video shopping, and 
electronic newspapers. Electric utili- 
ties want control over certain appli- 
ances, and permission to let them op- 
erate only during off-peak hours. 
Their advantage: better load distribu- 
tion, which can forestall building new 


|  doot lock 


PHOTOS BY JOHN B. CARNETT 


smoke detectot 


A schematic of the Pfeiffer house wiring can be 
called up on the screen of the Tandy computer. 
The top blue line represents the AC-power 
wiring; CEBus control signals for the computer, 
lights, and appliances are sent through it. The 
center lines represent twisted-pair wires; smoke 
detectors, the security system, HVAC controls, 
and telephones receive control signals through 
these conductors. The bottom two lines are 
coaxial cable, an upstream (transmit) and a 
downstream (receive) link; video devices are 
controlled over the coax. 
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A do-all remote control commands various machines and systems in the house; key pads and telephones give similar control. 


power plants. For the privilege, the utilities will offer lower 
electric rates. 


day, someone who wants a little automation in his 

house—say to turn the porch light on and off from 

the master bedroom where there is no switch for it 
—typically buys a little control console for the bedroom 
and an adapter module for the light, both made by the 
X-10 Corp. The control unit uses the house wiring to send 
on-off signals to the light module. Adapter modules are 
available to turn appliances on and off also. 

Today, people who want centralized control of many de- 
vices and systems in the house install whole-house con- 
trol systems, such as Unity System’s Home Manager or 
Hypertek's HomeBrain |"Smarter House—Now,” Aug. '88]. 


These generally require X-10-type modules, special wir- 
ing, and big budgets: Most start at around $4,000 and go 
up. 
But for the broader benefits of home automation to be 
widely available, most experts agree that today's piece- 
meal approaches won't work. Standards must be written 
—and broadly accepted. The EIA began its standard- 
writing project six years ago by forming the Consumer 
Electronics Bus (CEBus) committee. (A bus, in engineer- 
ing parlance, is any pathway for an electronic signal.) At 
about the same time the National Association of Home 
Builders, another powerful trade group, launched Smart 
House [Aug. '88], its own effort to develop standardized 
home automation (see box). 

Most of the CEBus standard has been written and 
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published, though not accepted. So when Jim and Janet 
Pfeiffer decided to build a new house, they—and Diablo 
—decided to make it a CEBus house. That might give 
Diablo a jump on other companies competing for CEBus 
product-development business. And it offered the Pfeiffers 
the convenience, security, and economy of home automa- 
tion using technology that is not likely to be dated soon. 

Their house, about 10 miles from San Jose, Calif., is 
handsome, contemporary, conventional-looking—outside 
and in. Then you climb a couple of steps and enter a door- 
way off the back of the garage. You're in a six-foot-tall, 
four-foot-wide corridor that runs nearly the length of the 
house, smack down the middle. This is the utility tunnel. 

Tan, gray, and black cables cover the walls like bulky 
warp threads strung on a loom. And Pfeiffer pointed out, 
"The walls of about seventy-five percent of the rooms in 
the house back up to the tunnel, so if we've made some 
mistakes or need more wire, we have easy access." The 
engineers also ran empty conduit to the rooms that aren't 
adjacent to the tunnel in case they need more wire there. 

Their preoccupation with access to the wiring stems from 
two facts: One, because the CEBus standard is not yet 
final, they may need to make alterations. And two, with 
CEBus automation, all of the wires in the house double 
as carriers for electronic control signals. That includes 
the AC power lines, coaxial cable (used to distribute broad- 
cast and cable television signals and link video devices), 
and twisted-pair wiring (used for telephones and other 
low-voltage devices). CEBus also covers infrared and 
radio-frequency remote controls and eventually will ad- 
dress fiber-optic cable. 

All of the wiring in the house is brought to a small 
utility room. “It started out as the wine cellar," Pfeiffer 
says wistfully. Four control panels organize the wiring: 
one for the security system's twisted-pair wiring, one for 
all of the coax, one for the twisted pairs the house will 
use, and a fourth for the extra twisted pairs that Diablo 
engineers put in so that they can test their own and their 
clients' CEBus products. 


lectronic devices called routers are also located in this 

room. Routers transfer messages from one type of wir- 

ing to another, or from a wireless medium to the wires. 
One router here links the coax network to the twisted- 
pair network; a second links the twisted-pair network to 
the power line. The television sets in the house have 
infrared-to-coax routers. 

Inside each router is a microprocessor, which has in its 
memory a list of all of the devices that router controls. 
When a router intercepts a message on one medium, it 
only accepts that message if it is intended for a device the 
router handles on its other medium. It simply checks to 
see if the device is on its list. If it's not, the router lets the 
message pass. If it is on the list, it retransmits the mes- 
sage on the other medium. 

When you buy a CEBus lamp and plug it in, the chip in 
that lamp sends out a signal to let the routers know of its 
presence. Only one adds the lamp to its list; the routers 
communicate with each other and generally the one with 
the shortest list takes on a new device. 

Because CEBus appliances don't exist yet, Diablo engi- 
neers created an electronic interface to modify ordinary 
appliances. “It’s a general-purpose printed circuit board 
that executes CEBus and allows us to add programming 
to emulate the way the product is normally controlled,” 
says Diablo president, Donald Pezzolo. They’re readying a 
range of devices to work on the network: two television 
sets (a Sony and an RCA), a Panasonic VCR, a Marantz 
sound system, a Tandy computer, a Radionics security sys- 
tem, thermostats from Johnson Controls, a telephone from 
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Conventional-looking outlets harbor printed circuit boards that turn 
them into CEBus terminals. Outlets for twisted-pair and AC power 
wiring are shown in the top photo (left and right, respectively). The 
photo above shows outlets with dual jacks for the coaxial cable. In 
production, tiny integrated circuits would replace the PC boards. 


Code-A-Phone, and some One-For-All remote controls from 
Universal Electronics. (All are companies involved in the 
CEBus development.) The engineers also have modified a 
garage-door opener and some of the lights. 

Now that the wiring is in and some of the machines 
modified, the Pfeiffers are planning how they'll use all 
the capabilities of their new house. One goal is to install 
a video camera over Johanna's crib and link it to the coax 
network. With that they'll be able to peek in on her from 
any TV with an input signal from an infrared remote. 

They can also check and change the thermostat setting 
in her room with the remote. “You get prompts on the TV 
screen so you don't have to memorize a string of com- 
mands," says Pfeiffer. To alter the thermostat, the infra- 
red signal would enter the infrared port on the television, 
be translated by an infrared-to-coax router, then move 
along the coax till it came to a router that could transfer 
it to the twisted-pair wires that power the programmable 
thermostats. 

Pfeiffer plans to use the computer to set up strings of 
events. One example: He'll set a "good-night scenario" to 
occur at the family's normal bedtime. “That will include 
instructions to arm the security system and turn off all 
but a few stumble lights in bathrooms,” he says. “And [ll 
have the water-heater lower its temperature until a good- 
morning scenario takes over" Any time the family wants 
to, they can override the normal routine. 

The Marantz sound system will be controllable from any 
location via an infrared remote control acting through a 
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The Sony TV gives centralized control over the automated entertain- 
ment machines, systems, and appliances in the house. Simple words 
on the screen prompt the user when he wants to check or alter the 
status of one. The Marantz stereo above the computer emits a signal 
if the phone rings when someone is listening through earphones. 


television set. Furthermore, it will monitor phone lines. 
If the phone rings, the volume will lower automatically. 
The doorbell can be similarly monitored. Once the Pfeiffers 
install a video camera over the door and an electric lock, 
they'll be able to screen visitors and let them in remotely. 

A telephone interface at the house lets them control 
the CEBus functions when they're away. "It's easy to con- 
trol things by phone," Pezzolo explains, *and though we 
dont have it yet, it's easy to cause the phone to beep to 
acknowledge that the order was obeyed. What's harder is 


checking the status of something. Say you're ten minutes 
down the road and you get this pang: Is the garage door 
open or closed? Voice synthesis is one way to do it," he 
goes on. "CEBus supports that, but we don't have it yet." 
The house has several powered roof windows that will 
be controlled on the network. Tie them in with heat sen- 
sors at the ceiling, and they can be set to open when the 
temperature reaches a designated level. Simultaneously, 
the powered dampers under the floor will open to pull in 
cool air, which will circulate through the ventilation sys- 
tem and exit out the roof windows. Powered dampers in 
the ducts will be automatically controlled to modulate the 
temperature in each zone. If motion sensors are installed 
in the rooms, heating or cooling can be reduced and lights 
turned off when rooms are unoccupied. The fact is, the 
Pfeiffers can do pretty much whatever they can think of 
with this house—for the moment—by installing CEBus 
interfaces, but when real CEBus appliances are available 
they'll only have to take them home and plug them in. 
Furthermore, you'll be able to do some of the same in 
your house, without a big expense or a major retrofit. 
Because the power lines carry some of the control sig- 
nals, ordinary houses can achieve a fair degree of CEBus- 
style automation with no new wiring. Some newer houses 
already have extra twisted-pair telephone wires that can 
be commandeered to become CEBus signal conductors. 
CEBus does not conflict with X-10 systems you may al- 
ready own. And some makers even expect today’s whole- 
house controllers to be adaptable for CEBus compatibility. 


need wiring that most existing houses don't have, how- 

ever: two coaxial cables (one to transmit and one to 
receive) and four sets of twisted-pair wires (one carries 
CEBus control signals; the others can handle telephones, 
the security system, or audio devices), Most experts rec- 
ommend running the coax and twisted-pair wires to ev- 
ery room. 

"Putting wire in the walls before the drywall goes up is 
cheap," says Michael Coffey, president of the Home Auto- 
mation Association, a trade organization for companies 
involved with home control. “If you don't do it then, you 
probably never will. The worst case would be to build a 
new house now and not put the wires in the wall; then 
seven years from now when you want to sell it, find out 
that all the new houses are being wired to a new standard." 

Anyone wanting the details can get them in a new man- 
ual, "An Installer's Guide to CEBus Home Automation." 
Order from Parks Associates, 5046 Radbrook Rd., Dallas, 
Texas 75220. The price is $149 plus $5 shipping within 
the United States and $10 outside. 


T. take full advantage of CEBus potential a house will 


CLOSE-UP ON THE COMPETING STANDARDS - 


The Electronic Industries Association's CEBus project is the broadest- 
based attempt to write a horne-automation standard for North America. 
But it is not the only bus on the highway. Smart House, a spinoff of 
the National Association of Home Builders, is the major competing 
effort. While the CEBus standard is open to all, the goal of Smart 
House is to develop proprietary standards, plus hardware and software. 
| The two also are different technically. Smart House depends on a 
| central microprocessor; CEBus does not. Smart House uses dedicated 
conductors for all control signals; CEBus assumes that some will be 
piggybacked onto other wires. 

Smart House comes with a higher price: A new Smart House ready 
to run is expected to cost about $7,500 more than a house with 
standard wiring, according to Chuck Gutenson, executive vice presi- 
dent for system integration at Smart House. Diablo says CEBus wir- 
ing and routers will add about $700 to the cost of a new house. 

In return for the high initial cost, Smart House offers a higher trans- 


mission rate for the control signals, so you can control more devices 
and get quicker responses. And because not as much intelligence 
needs to be in each device, Smart House smart appliances may be 
cheaper than CEBus smart appliances. 

The CEBus approach is easier to impose on existing houses. And 
it’s totally modular: Even without a router, two CEBus devices at- 
tached to a power line can communicate, for example. Buy two and 
you have the system. Add more as need and budget allow. Some 
recent changes have made Smart House more modular than origi- 
nally conceived, but CEBus still gets the nod. 

Part of that change was the Smart House wiring cable. The original 
Smart House concept was a single cable to include AC power, coaxial 
cable, telephone wiring, and the control conductors. Every service 
then would be available at every outlet. Now the cable has been split 
into two: one has the power and control conductors; the second has 
the coax, telephone wires, and space for fiber-optic cable.—V. E. G. 
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With only two speakers, a stereo system can't possibly du- 
plicate a live performance in which sounds come from many 
points on a stage. Or can it? 


an Lowe has been a Hol- 
lywood recording engi- 
neer for more than 20 
years. Watch one of the 
prerecorded video cas- 
settes he’s worked on, 
and it’s Lowe who has 
decided what you hear 
and when. But now, in a post-produc- 
tion sound studio, as he moves to a 
console just four feet high and 22 
inches deep, he’s adding a third di- 
mension to audio reproduction: He's 
deciding where the sounds seem to 
come from in your home listening 
area. 

Two-channel stereo added left and 
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right sources of sound for you to hear. 
Three-D adds a multitude: left, right, 
up, down, front, back, and everything 
in between. But how that’s done varies 
widely among the new group of 3-D 
audio system makers. They're compet- 
ing against surround sound [You're 
in the Action with Surround Sound,” 
Sept. '86], which falls short of full 3-D 
effects and requires additional speak- 
ers in the listening area. Most of the 
new 3-D systems rely on electronic 
hardware in your home in an attempt 
to extract the original 3-D informa- 
tion hidden within a conventional 
stereo signal. Still others, like Lowe's 
QSound system, require no additional 


hardware, at all —they work with CDs, 
tapes, records, and video cassettes spe- 
cially encoded with 3-D sound. 

“QSound is based on psychoacou- 
stics," says Lowe, developer of the 
Archer Communications system. While 
this is true of all 3-D systems, only 
Lowe claims that he can place every 
sound in a room in direct relationship 
with its video image. For example, the 
music of a French horn in a symphony 
orchestra will sound as if it's coming 
from far behind the first violinist. Or 
a fighter plane will "circle the room" 
while bombs burst from all directions 
on your TV screen. 

To do this, Lowe created a data base 


of 400,000 signals that can give the 
brain cues to the direction of sound. 
The data are used to create acoustic 
models in the form of mathematical 
algorithms—formulas—that can be 
shown on Lowe’s computer-driven dis- 
play (see photos). 

If you own a stereo TV and watched 
the last Superbowl broadcast, you may 
have heard 3-D sound. Coca Cola's 
Hilltop Reunion commercial, played 
during a break in the game, was re- 
corded in QSound. This system has 
limitations, though. The effective 
"sweet spot" to hear 3-D effects is lit- 
tle more than one person wide; move 
more than a foot or two off center from 
a standard stereo TV set, and the ef- 
fect rapidly collapses. "The second gen- 
eration of QSound, now in develop- 
ment, will allow five people sitting 
together to hear the full three-D ef- 


fects,’ Lowe says. 
A Bedini, inventor of B.A.S.E. 
(Bedini Audio Spacial Environ- 
ment) from Gamma Electronic Sys- 
tems. According to Bedini, once ma- 
terial has been recorded using the 
B.A.S.E. encoding system, the 3-D ef- 
fect can be heard on any standard 
stereo system. 

The technique has been used on sev- 
eral movie productions, and Bedini is 
working to get his process added to 
records, cassettes, and CDs too: He's 
announced a list of more than a dozen 
recording labels using B.A.S.E., in- 
cluding Capital Records, MCA, Poly- 
gram, and Elektra. 

In the beginning of next year, Bedini 
also plans to offer a $600 box that, he 
claims, “will increase the spacing be- 
tween instruments and people." 

That box will pit Bedini's ideas 
against those of Hughes Aircraft Co., 
Carver Corp., and Bose Corp. These 
companies have also developed special 
hardware. They claim that 3-D mate- 
rial only needs to be extracted from 
conventional stereo signals where it's 
hidden. But to access the 3-D sound, 
youll need either an add-on box for 
your present TV or a new TV. 

For example, the Sound Retrieval 
System (SRS), developed by Hughes 
[^Spaced-out Stereo," June '89], is de- 
signed to maintain a strong center 
presence for dialogue while at the 
same time dramatically expand the 
sound stage for motion: the crack of a 
rifle, roaring trains, or rolling thunder. 

SRS stresses, diminishes, or passes 
unchanged sound signals at certain 
frequencies to help restore spatial cues 
to listeners. A “directionality servo” 
also senses lateral motion between the 
left and right channels in the SRS sys- 
tem and separates moving sounds from 


similar concept is used by John 


stationary ones to prevent, for exam- 
ple, a roaring plane overhead from 
pulling dialogue off-screen with it. 

SRS has been licensed by Sony, and 
most of the company’s expensive mod- 
els ($1,300 and up) now incorporate 
the technology. Thomson Consumer 
Electronics’ RCA and GE brands have 
also licensed SRS, though it might 
take as much as a year before Thom- 
sons SRS-equipped sets go on sale. 

Two other systems, Carver’s Sonic 
Holography and Bose’s Home Cinema 
Sound, appear to share a basic theo- 
retical foundation—people also sense 
the direction of sound based on its in- 
tensity and the minimal delay be- 
tween the time one ear receives the 
sound wave and the fraction of a sec- 
ond later when the second ear receives 
the same information. 


“If you hear more than two sound 
arrivals, you miss the realism of the 
source of sound,” claims Bob Carver, 
developer of the Carver system. 

But home stereo systems—and home 
theater setups with stereo audio— 
bombard the listener with four sound 
arrivals because both ears hear infor- 
mation from both speakers. Carver’s 
solution: Each channel reproduces both 
normal! sounds for one ear and sounds 
that are timed to be exactly the oppo- 
site in sonic value (out of phase) when 
reaching your other ear. Result: “The 
out-of-phase signals cancel each other 
out,” says Carver. “Your left ear hears 
only the left channel and your right 
ear hears only what’s coming from the 
right.” 

Although that works fine When: each 
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How does the brain perceive sound? QSound's models display it as hills 
and valleys. Deep valleys represent low frequencies; color shows ampli- 
tude. A human voice (top) and a music sample (above) look different. 
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he fact that both Mercedes- 
Benz and Porsche chose to 
bestow new sports cars on 
us for the 1990 model year 
is a prime opportunity to 
find out what the legions of 
German engineers have 
been doing for the past dec- 
ade or so. There’s reason enough to 
wonder: Prior to the new 911 Carrera, 
Porsche’s last introduction of an all- 
new model dates back to 1978, and the 
last new Mercedes SL for the Ameri- 
can market was launched all the way 
back in 1971. 

Because sports cars in this lofty 
price range ($70,000, more or less) 
comprise less than two percent of the 
total car market, manufacturers are 
loathe to invest in frequent redesigns. 
This makes our test of these roadsters 
all the more interesting: When an 
overhaul finally is approved, the en- 
gineers do their best to incorporate ev- 
ery possible technological advance so 
that the new design will have the 
longest possible life span. 

At first glance, the Porsche Carrera 
2 and Mercedes-Benz 300SL don't 
seem to have much in common beyond 
the same hometown of Stuttgart, West 
Germany. In fact, these cars both com- 
pete in a market niche that's well 
beyond the basic price of entry for fun 
driving. A Miata, af- 
ter all, could provide 
much of the same 
wind-in-the-hair feel. 
And a Corvette con- 
vertible, at half the 
price, can match most 
of the track perform- 
ance figures. What we 
are dealing with here 
is exclusivity—two 
high-priced German 
roadsters, both pow- 
ered by six-cylinder 
engines driving the 
rear wheels. 

The Porsche shows 
some family resem- 
blance to the 911 that 
made its public debut 
27 years ago. But, as 
the name suggests, 
the Carrera 2 is a 
new-from-the-ground-up automobile 
developed in parallel with the four- 
wheel-drive Carrera 4 released last 
year. The traditional Porsche look and 
layout were saved, though 85 percent 
of the components were re-engineered. 
The air-cooled rear-mounted engine 
is larger and far more sophisticated. 
Coil springs replace torsion bars in the 
suspension. And all the classic Porsche 
bugaboos—a rubbery shift linkage, 
a recalcitrant heater, heavy steering, 
and occasionally quirky handling— 
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MERCEDES-BENZ 300SL_ 


PORSCHE 911 CARRERA : 2 


Long-awaited successors to 


the classic sports cars of 


Mercedes-Benz and Porsche 


are here at last. Both cost 


dearly, but deliver quite a 


lot for the price. 


By DON SHERMAN 
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————— While the Mercedes- 

— Benz 300$L (above) 

| sets a new standard 
for sophisticated ele- 
gance in luxury sports 
cars, the Porsche 911 
Carerra 2 Cabrio re- 
fines a classic form to 


its highest-ever level. 


have been eliminated. It has seats for 
2+2 passengers and a stark cockpit 
clearly built for go—not show. Anti- 
lock brakes and the Tiptronic auto- 
matic transmission option [“ANF,” 
Feb.] are both new for 1990. 

The Mercedes-Benz, on the other 
hand, is a pure two-seater equipped 
with a more conventional front- 
mounted liquid-cooled engine. Its more 
lavishly finished interior boasts a 
pop-up roll bar, restraint belts that are 
conveniently integrated into the seats’ 
structure (see Comfort and Safety), 
and an assortment of handy, easily 
locked storage bins. The more expen- 
sive Mercedes SL also comes with two 
tops: a canvas roof that folds out of 
the way at the touch of a button and 
a 74-pound aluminum hardtop that 
can be removed from the car. It is a 
clean-sheet replacement for the SL it 
supersedes, with sophisticated engi- 
neering solutions applied to every de- 
sign problem—from lowering the top to 
raising the engine’s horsepower output. 
B are clean and purposeful look- 

ing due to the keen respect their 
makers have for functionality. In pure 
head-turning power, the 300SL defin- 
itely has the edge, probably because 
the Carrera 2 is a familiar shape. In 
the wind tunnel the Porsche prevails 
with the smallest frontal area and a 
slightly lower coefficient of drag (0.32 
versus the 300SLs 0.34). Fit the hard- 
top to the Mercedes and its Cd drops 
significantly to 0.32. 

A major difference between these 
two sportsters is the means by which 
each generates horsepower. In fact, 
other than the number of cylinders 
and the use of chain-driven camshafts, 
the two power plants have almost 
nothing in common. 

In keeping with Porsche traditions, 
the Carrera 2 is powered by a hori- 
zontally opposed six-cylinder engine 
that is modular in construction: The 
basic building blocks are two crank- 
case halves, six individual cylinders, 
and six separate cylinder heads, all of 
which are aluminum-alloy castings. 
There is one overhead camshaft per 
bank of cylinders that operates two 
valves per cylinder through rocker 
arms. While the rest of the world is 
rushing headlong toward four-valve 
combustion chambers, Porsche has 
chosen an alternate path for the Car- 
rera 2: two spark plugs per cylinder. 
This approach delivers some four-valve 
advantages—short combustion flame 
travel and enhanced detonation resis- 
tance— while avoiding the mechani- 
cal complexity of a more exotic valve 
train. 

The bottom line on the Porsche en- 


oth the 300SL and the Carrera 


112 | POPULAR SCIENCE JUNE 1990 


gine is 247 horsepower at 6,100 rpm 
from 3.6 liters of displacement. In 
comparison, the Mercedes-Benz three- 
liter in-line six produees 228 hp at 
6,300 rpm. By some measures the 
Mercedes approach is more sophisti- 
cated. In other ways it's not. For ex- 
ample, the 300SLs cylinder block is 
cast iron, an undeniable weight pen- 
alty. And the Bosch continuous-flow 
fuel-injection system is only partially 
managed by electronic circuits. 

One area where Mercedes has un- 
questionably seized the technological 
lead is in valve-train design. The 
300SLs engine uses a modern twin- 
cam 24-valve aluminum-alloy cylinder 
head with variable intake-valve tim- 
ing [^Variable Valve Timing,” March]. 
Below 2,000 rpm, the opening of the 
intake valve is delayed (by 34 degrees 
of crankshaft rotation) for the sake of 
a smooth, clean idle. Beyond 2,000 
rpm, a control computer advances the 
intake cam to increase valve overlap 
and improve mid-range volumetric 
efficiency. The cam timing is again re- 
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Though nearly 10 inches longer and 800 — —— the Mercedes SL offers no — 
accommodations for occasional extra passengers. The Carrera 2's rear seat is cramped, but has 
regulation three-point safety belts so it can be used for short hauls. 
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tarded at 5,000 rpm for peak power. 
This system is a key advantage that 
helps Mercedes to beat Porsche in 
specific output (76 hp per liter for the 
300SL versus 69 hp per liter for the 


Carrera 2). 
0 output is the reaction it 
produces when the accelerator 
pedal is floored. Because the Porsche 
Carrera 2 is an unusually light auto- 
mobile (tipping the scales at only 
3,040 pounds) with a larger and more 
powerful engine, it walks all over the 
Mercedes-Benz in test-track accelera- 
tion: The Carrera 2 zips to 60 mph in 
a smart 5.8 seconds (quicker than a 
1990 L98 Corvette), while the slug- 
gish Mercedes requires 9.4 seconds to 
reach 60 mph. The margins in top- 
gear passing and 0-to-30-mph tests are 
similar. The Mercedes, at a ponder- 
ous 3,812 pounds, simply can't keep 
up. Out of curiosity, we also clocked a 
500SL equipped with automatic trans- 
mission that Mercedes lent us for ref- 


f course, what matters more than 


JOHN B. CARNETT 


COMFORT AND SAFETY 


You are looking at what could easily be the 
world's most thoughtfully engineered car seat. 
Mercedes-Benz designers toiled for more than 
a decade to produce a seat that affords com- 
fort befitting the SL roadster's luxury status, 
but not at the expense of crash protection. 
Without a B-pillar to anchor the seat belt, they 
were forced to either attach the three-point 
belts to the car's frame—as is done in the 


"um | 
ELM 
A] Bak 
MEL] CARRIER 
JG } z 
E] n 
Jg "i 
k 


RUSSELL VON SAUERS 


erence and found that, even with a 
322-hp V8 under the hood, it was still 
more than a second slower than the 
Porsche in the race to 60 mph. The 
two-ton Teuton desperately needs to 
be put on a crash diet. 

Both the Mercedes and the Porsche 
use fat, low-profile 16-inch tires, ABS, 
huge brake rotors, and fixed (rather 
than floating) brake calipers, so we 
expected extraordinary braking per- 
formances. With its strong rear weight 
bias (40:60, front:rear), the Porsche 
should theoretically stop better, but we 
found this not to be the case. Both cars 
halted smartly in approximately 130 
feet from 60 mph and showed no 
brake-fade tendency whatsoever. 
Throughout our stopping tests, the 
Mercedes demonstrated a five-foot 
stopping-distance advantage. 

Like the power-train layout, the 
chassis blueprints of the two cars in 
this test differ considerably. Both use 
strut-type front suspensions. (Porsche 
packages the coil spring concentrically 
with the strut, while Mercedes places 


Porsche 911 Carrera 2 and most convertibles 
—or integrate it with the seat frame. Choos- 
ing the latter meant starting from scratch to 


develop a seat and belt arrangement strong . 


enough to stand up to a major crash. 

Early in its evolution the frame’s design 
went through several changes as different ma- 
terials were tried and abandoned. Aluminum 
was strong enough, but turned out to be too 
brittle; resin-impregnated Keviar aramid fiber 
was strong and flexible, but too expensive; 
and high-strength steel was just too heavy. 
Using computerized finite element analysis 
that divided the structure into 26,000 indi- 
vidual segments, engineers compiled a map 
of the stresses the frame would encounter on 
everything from a drive to the corner store to 
a worst-case-scenario crash. 

The frame's final design—five die-cast mag- 
nesium alloy pieces (backrest support, two 
side rails, front support, and seat-belt car- 
rier) bolted together—is remarkably simple, 
yet able to withstand an impact force of five 
tons, twice that required by federal safety 
standards. The boxlike seat bottom also links 
the door sill and the transmission tunnel to 
resist side-impact intrusion. 

The SLs safety system is effective and user 
. friendly, with a pair of air bags and seat 
A belts that easily pull out of their car- 
Æ X rier, naturally lay across your shoul- 
& | der and chest, and adjust in lock 

step with the headrest. The seat 

contains four electric motors that al- 

low minute adjustments to the po- 
sition, height, and rake of the seat, 
so anybody— not just those between the 
5th and 95th percentiles of body size and 
shape—can relax and enjoy the ride. The 
integral seat on the SL roadster is more a 
throne than a mere car seat. —Brian Nadel 


it between the body and the control 
arm.) 

Significant differences are found in 
the rear suspensions, however. Mer- 
cedes fits the 300SL with a five-link 
independent rear suspension that pro- 
vides long wheel travel, good isolation 
from road harshness, mild toe-in with 
body roll (for enhanced cornering sta- 
bility), and a high resistance to toe 
changes that result from fore-and-aft 
forces (for good straight-line stability). 
The Porsche's rear suspension is a so- 
phisticated version of the semi-trail- 
ing-arm design that German manu- 
facturers have used with religious 
fervor for more than 30 years. Like 
Mercedes, Porsche has tuned its rear 
suspension to allow a slight amount 
of toe-in when subjected to cornering 
forces, effectively giving both cars a 
form of passive rear-wheel steering for 
better handling on tight maneuvers. 

On the skid pad, the Porsche dem- 
onstrated a major advantage in cor- 
nering traction, no doubt due to the 
substantially lower loads borne by its 


! Goodrich Comp T/A tires. The 300SLs 
| adhesion limit is surprisingly low (at 


0.77 g, equivalent to a typical Japa- 
nese compact sedan), and well off the 
Porsche's 0.86-g performance. The 
Porsche also led the way through the 
double-lane-change exercise and the 


| slalom test, though its lead in the lat- 


ter event was minuscule. The Mercedes 
defended its honor admirably and 


| showed that a front weight bias can 


be an advantage in the aggressively 


| repetitive slalom-test maneuvering. 


| The Porsche, on the other hand, kept 


us well entertained during all han- 


| dling tests with its keen agility and 
| eager responsiveness. 


The words "sports car" once defined 
a machine equally at home on the 
road or race track. To find out if this 
definition is still valid, we took both 
cars to Willow Springs Raceway in 


| Southern California for additional 


tests. There the Porsche was clearly 


| in its element, shrieking along the 


straights and sliding through the 
turns. Nasty handling traits—such as 
lift-throttle oversteer and low-speed 
understeer—have been thoroughly 


| exorcised from the Carrera 2’s chas- 


sis. Without equivocation, I can attest 


| that the newest Porsche is absolute 
| fun to drive on a challenging road 


course. Any pilot with a modicum of 
driving ability should be able to wring 
every ounce of performance from this 
sports car because it responds logically 


| and predictably with no hidden quirks. 


e expected that from Porsche, 

a name practically inter- 

changeable with race-track 
prowess. What we didn't expect was 
that the Mercedes would take the Wil- 
low Springs encounter in stride. The 
300SL didn't shred its tires, melt its 
brakes, or overheat its engine when 
forced to endure the extremes of flat- 
out race-track running. To the con- 
trary, it was well behaved and reason- 
ably well balanced, though it couldn't 
match either the sheer forward thrust 
or the impressive cornering ability of 
the light, powerful Porsche. When the 
dust had settled, the margin was 
clearly in favor of the Carrera 2: It 
averaged 64.0 mph on the one-mile, 
nine-turn "Streets of Willow" course 
versus the 300SL's 52.2 mph. 

By then, the distinct personalities 
of each car were beginning to emerge: 
The Porsche is a hard-charging sports 
car in the purest sense. Its designers 
paid close attention to the funda- 
mentals—power output and curb 
weight—to create a formidable two- 
seater with practically unbeatable 
performance. Step deeply into the 
throttle in a lower gear, and the ac- 
celeration will pin your ears back. The 
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Mercedes, on the other hand, is not 
such a slave to simple physics. It is 
first and foremost polished and polite 
in everything it does. This means ex- 
tra sound-deadening, thicker uphol- 
stery, and more attention to creature 
comforts. The sound meter quantifies 
this succinctly. While cruising at 60 
mph, the 300SL (with the soft top 
erected) is a substantial nine decibels 
quieter than the Carrera 2. 

In addition to our diligent study of 
their dynamic characteristics, we also 
sampled the multitude of power-oper- 
ated accessories fitted to the two con- 
vertibles in nearly 2,000 miles of driv- 
ing over a variety of California roads. 
Both cars have soft tops that automat- 
ically retract. There are no latches to 
undo and but one rear-window zipper 
(in the Porsche) that must be pulled 
before the show begins. 

To hide its canvas top under a metal 
cover, the Mercedes goes through a 
mechanical act that would dazzle 
Leonardo da Vinci. The complete proc- 


ACCELERATION 0- 60 - aat.) 


ess takes about 30 seconds and uses 
the services of 17 proximity switches, 
a microprocessor, 15 hydraulic cylin- 
ders, and 11 solenoid valves. 

Behind the bucket seats there’s a 
hinged rollover hoop made of steel tub- 
ing covered with polyurethane foam 
that can be raised and lowered by 
pressing a button. In the driver-actu- 
ated mode, a hydraulic motor swings 
the bar through its full arc in about 
four seconds. Of course, few drivers 
will have the foresight to raise the bar 
before they roll their SL, so Mercedes 
takes care of that contingency by pro- 
viding automatic deployment. If sus- 
pension-travel and/or acceleration sen- 
sors tell the control computer that a 
crash is imminent, the bar snaps up 
(propelled by energy stored in a spring) 
in only 0.3 second. 

Porsche’s new trick feature is a rear 
spoiler that rises magically out of the 
engine cover at 50 mph to increase 
aerodynamic downforce and double 
the airflow to the engine. Frankly, we 
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TWO JEWELS FIGHT FOR THE CROWN 


When two top-notch engineering companies 
take a basic concept such as a high-perfor- 
mance sports car in two different directions, 
any judgment between the two must be tem- 
pered by the apparent motives behind the de- 
sign. Mercedes has pushed the two-seat 
plushmobile to its limit and created a highly 
refined, immaculately turned out, eminently 
predictable automobile, with a mildly over- 
stuffed flavor. After becoming something of a 
drawing-room exercise in the 1960s, the new 


| SL model revives Mercedes as a serious 


builder of performance automobiles. Its ma- 
jor flaw is a notchy, vague gearbox. 

Today's Porsche Carrera 2, on the other 
hand, still takes its chances. It's still loud, a 
trifle rough, a trifle scary, and full of oddi- 
ties, such as a left-hand ignition switch (os- 
tensibly put there to make a Le Mans start 
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that much quicker) and a weird semi-auto- 
matic spoiler. 

The surprise comes behind the wheel, 
where one discovers that after all these years, 
Porsche seems to have developed suspension 
refinements that put its handling within the 
bounds of reason. That is to say that today's 
Porsche feels sort of normal, even at extremes 
—at least as far as a 60:40 rear weight bias 
allows. It's quicker, more aggressive, and ul- 
timately more satisfying to drive quickly than 
the Mercedes. It’s also less civilized, and 
some interior pieces are getting a bit dated. 

Which is better? Well let's say you just 
stepped out of your Lear jet and some guy 
comes taxiing up in a fully restored P-51 
fighter. Maybe you wouldn't give up your 
comforts, but you'd still be a little jealous. 
—Dan McCosh 
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were better able to appreciate the 
Porsche’s new shift linkage, which 
never serves up the wrong gear, and 
the carefully tuned power steering, 
which does an admirable job of trans- 
mitting useful amounts of road feel 
to the driver. We also noticed that 
much of the cooling fan’s incessant 
whir is gone, thanks to plastic panels 
that cover the bottom side of the en- 
gine, reducing reflected noise. And, 
partially due to the automatically lev- 
itating spoiler, the Carrera 2 is a 
model of stability at speed. 

The Mercedes may have the edge in 
sheer finesse, but the 300SL isnt near- 
ly as much fun to bend around a moun- 
tain pass as the Porsche. For one thing, 
we were amazed to find that in such 
a heavy and expensive machine cer- 
tain types of pavement irregularities 
would cause an unmistakable quiver 
through the car's structure. And the 
300SLs five-speed shift pattern— with 
first gear to the left and down, off the 
H—is obsolete except in certain parts 
of Bavaria. This odd pattern and rub- 
bery engagement caught us by sur- 
prise more than once. 


Not in charge 


Perhaps this car's worst sin is poor 
steering feel. Mercedes-Benz remains 
one of the few manufacturers in 
the world still using recirculating-ball 
steering gears instead of the more pop- 
ular rack-and-pinion systems. Turn 
the 300SLs steering wheel slightly off 
center, and there's an initial resistance 
that suddenly disappears as a valve 
in the system opens to provide power 
assistance. This buildup and abrupt 
loss of steering effort makes it difficult 
to guide the car smoothly. The mes- 
sage transmitted through the steering 
wheel advises you to sit back and let 
the car do the work. The Mercedes nev- 
er gives you the feeling that you're tru- 
ly in charge. In the Porsche, driving is 
a joint effort, an amicable pact between 
the driver and his machine, but that 
arrangement doesn't play in the 300SL. 

Picking one over the other is easy 
once a few ground rules are estab- 
lished. Let's say you appreciate an oc- 
casional back-road fling, but what re- 
ally winds your clock is the ability to 
flaunt your good fortune with one of 
the most technically advanced and 
lavishly equipped sports cars on the 
planet. Step right up sir (or ma'am), 
your Mercedes-Benz 300SL is waiting. 


Or, for the sake of discussion, let's | 


say your lust for mountain-road driv- 
ing is insatiable and incurable. You 
scored straight As at the Bondurant 
driving school and you couldn't give a 
hoot who's impressed by the price of 
your ride—our advice is to take the 
Porsche Carrera 2. 


Save $25,000 or more 


on your new home. 
Be your own builder. 


No experience needed. NRI at-home training in Building Construction 
shows you how to build or remodel the home of your dreams. 


You can save from 
10% up to 50% on the 
cost of your new home by 
building it yourself. And 
NRI can show you how. 
NRI's professional course 
in Building Construction — 
teaches you what you need h Y^ — 
to know to bea building tX 
contractor. And you learn EXE - 
at home in your spare ESA 
time. Whether you want to | 
build your own home, 
remodel the home you've 
got, or start your own contracting business, 
NRI can get you started right. 


From Site Selection 
to Landscaping 


By being your own contractor, you 
save at least 10% of the cost of the typical 
home right up front. Then, depending on 
how much of the job you do yourself, you 
can save up to 5076. NRI takes you through 
the job from start to finish in 70 lessons full 
of photos and diagrams to make learning 
easy. You begin by learning how to pick the 
best site, learn to read blueprints, estimate 
costs, follow the job through to the 
planting of shrubbery and trees. 


Learn Pro Secrets 

Nothing 's left out. You learn the trade 
practices and secrets of the pros. Masonry, 
carpentry, roofing, painting, even plumbing, 
heating and electrical work. You learn what 
good work looks like, tip-offs to bad or 
sloppy work. How to supervise jobs. . 
when to bring in specialists. . . trade and 
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Training Includes 
Plans for Energy- 
Efficient Home 
You learn better 
Ay. because NRI training is 
' practical training. You get 
(d over 100 action projects, 
t | from constructing scale 
= M" models to building actual 
as framing sections. Lessons 
. and projects coordinate 
"B with a contemporary 
*—- energy-efficient home 
designed especially for NRI. You keep these 
plans to build your own home or select from 
more than 50 low-cost optional plans. 


Includes Regional Seminar 

As an exclusive service, graduates 
may participate in an optional owner/ 
builder seminar. You'll get expert advice 
on local building codes and conditions, 
meet builders, learn more about energy 
efficiency, receive tips on financing. 
There ll be demonstrations, insider info 
on remodeling, hands-on programs for 
real-world practice. 
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Send for Free 


Full-Color Catalog 

There’s much more to the NRI Building 
Construction Course. Send the coupon for 
your free catalog describing all lessons, 
projects, and opportunities in the building 
business. See how you can save big money 
by building or remodeling your own home, 
or earn big money by building for others. 
If coupon has been removed, write to NRI 


financial practices. .. how to keep your job Schools, 4401 Connecticut Avenue, 
moving on schedule. eume NW, Washington, DC 20008. 
CONSTRUCTION 
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McGraw-Hill E onion 


| Education Ce m HJ 
| 4401 cone Avenue, NW "Hi iii 
| Washington, DC 20008 " 
| We'll give you tomorrow. 
| Name (Please print) 
| Address 
City/State/Zip 
| Accredited Member National Home Study Council 
A ÁÁ E M és TC 


W Please check one free catalog only. , 
[] Bullding Construction 


O Air Conditioning, 
Refrigeration, and Heating 


[] Electrician 

[] Small Engine Repair 

[] Appliance Servicing 

[] Locksmithing 

[] Automotive Servicing 


[] Computers and 
Microprocessors 


[] Computer Programming 

O TV/Video/Audio Servicing 

[] Security Electronics 

O Basic Electronics 

[] Bookkeeping and Accounting 
1304-060 


Age 
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ohn Walker was sailing on 

a lake in England one day in 

1965 when his leg became en- 
tangled in the sailboat's main 

sheet just as the boom whizzed 

across during a sudden jibe. The ma- 
neuver spilled Walker painfully onto 
the deck. "I figured there must be an 
easier way, he recalls. "As a design 
engineer then working on the Con- 
corde supersonic airliner, I decided it 
was time to adapt aircraft technology 
and controls to yachting," he says. "A 
horizontal airfoil creates vertical lift, 
so an upright wing could produce a 
horizontal force to push a boat along." 
Thus the Walker Wingsail was born. 
Today it is called the Planesail, 
Walker says, and a solo sailor will be 
able to handle the six-berth 48-footer 
he's planning to launch from his Ply- 
mouth boatyard this month. "No rig- 
ging is needed, as the sails are always 
up,” he explains. “You just turn the 
key and go. A throttlelike lever in the 
cockpit regulates speed. And there's 
no worry about wind conditions, as 
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— MESSER 


aE 
| oo 
Pa al 


. Wingsail 
trimaran 


THE e E Lut 
mnn T el ds 
a 1 n 

ae : ij 
WIND The Walker Plane- 


sail is a 48-foot 
luxury sailing 
yacht that is pilot- 
ed like a power 
boat. The well-ap- 
pointed accommo- 


FORWARD dations (top view, 
THRUST above) can sleep 
six. Operation of 
the computer-con- 
trolled wingsails 
(simplified dia- 
| gram, left) is ex- 
ERRELEA plained in the text. 
REARWARD 
THRUST 


Rigid sails under computer control allow a lone sailor to 
man this multi-hulled luxury yacht. 


By DAVID SCOTT 


the computer does all the thinking. 

“The sail system,” he adds, “elimi- 
nates the sheer physical effort usually 
needed for open-water cruising in such 
a vessel, as well as the need for a 
skilled crew. Back in port, you just 
turn the key and walk away.” 

Planesail is a seven-ton trimaran 
powered by a pair of rigid uprights, 
each consisting of a wing with a wider 
flap behind it. The foils pivot together 
on a common base, which are steered 
by a tailfin rudder supported by a 
trailing boom. 

“The flaps are comparable to aircraft 
landing flaps, but ours have a critical 
role in providing maximum thrust all 
the time," explains Walker. They're 
angled at about thirty-eight degrees 
on either side by electric ball-screw 
actuators to maximize wind-flow over 


both thrust-producing surfaces of each 
sail. 

"The electrically powered tailfin 
swivels the entire assembly to follow 
changes in wind direction and aim it 
for optimum drive," he continues. 
"Thus there is no need for energy- 
consuming turning-gear to rotate the 
rig. A small computer system controls 
all wingsail movements. Using input 
data on wind and boat speed and di- 
rection, it translates the pilot's com- 
mands into the appropriate flap and 
tailfin angles. 

"The computer always keeps output 
thrust to a safe level, well short of 
causing capsizing even in gale condi- 
tions," Walker notes. "This safety 
function is entirely automatic, as are 
tacking and gibbing. Sailing then be- 
comes as easy as driving a powerboat, 


and a steering wheel for the stern rud- 
der adds to the likeness. But unlike a 
motorboat, there’s no heeling over on 
turns because the multi-hull craft sails 
dead-level at all times. Top speed should 
be well over 20 knots.” 

The throttle lever has ahead and 
astern positions, for Planesail can 
travel backward in a tacking wind. 
For reverse maneuvers the powered 
flaps are angled forward toward the 
bow, producing a reverse thrust that 
can be used for braking, harbor ma- 
neuvering and docking, or three-point 
turns. 

There's also a neutral throttle posi- 
tion that centers the tailfin. In this 
position the rig weathercocks safely 
for mooring or storm conditions, with 
less wind drag than a conventional 
mast and shrouds, Walker claims. He 
believes this 1s an innovation, because 
for the first time sails can be left per- 
manently aloft. 

When the boat is becalmed, there's 
a diesel engine that drives a feather- 
ing propeller or alternators for emer- 
gency battery charging. Photovoltaic 
solar cells and wind generators, how- 
ever, are the primary energy sources 
for charging operations. If these sys- 
tems fail, the wingsail actuators can 
be worked by hand. 

Planesail is a luxury yacht with 
cabin appointments set to match her 
likely $300,000 price tag. Walker plans 
to build 10 trimarans this year and 
25 during the next year. 


Smooth sailing 


Walker sees plain sailing ahead for | 


his firm, though he had a rather bumpy 
ride reaching his current position. His 
original idea first took shape as an 
early Planesail back in 1968, but that 
project soon ran aground for lack of 
funds. It was revived in the mid-1970s 
with an improved sail design that pro- 
vided more thrust, but that also failed 
to clear the financial hurdle. 

By the early '80s shipping operators 
were worried about rocketing fuel costs. 
"That put us back in the picture," 
Walker says. *Because our wingsails 
could turn a tramp steamer's operat- 
ing losses into a profit, we received 
cash from marine investors to start 
production of wingsail sets for large 
ocean-going ships [““Computer-con- 
trolled Wingsail," June '85]. In 1986 
we fitted out a 6,500-ton tanker, but 
just then oil prices collapsed, and so 
did our business. 

“Now we've picked up the pieces and 
are aiming at people who love sail- 
ing, but no longer can be bothered 
with the nitty-gritty of ropes and 
winches.” 


Walker Wingsail Systems PLC, Devonport Royal Dockyard, 
Plymouth, Devon PL1 45G, United Kingdom 


What does it take to be 


the world's best 
aerobic exerciser? 


It takes a total-body 
exerciser. 
A machine capable of 
exercising all the major 
muscle groups in your 
body, not simply your 
legs like treadmills 
exercise bikes and 
stairclimbers. 


It takes a 
cardiovascular exerciser. 
A machine that utilizes 
enough muscle mass to 
readily exercise your heart, 
not simply specific muscle 
groups like weight 
machines. 

It takes a 
weight- * 
bearing ! A^ 
exerciser. | ' 
A machine that 
utilizes the : 
standing position to exercise 
the joints and long bones of the 
skeleton, not simply a few muscle 
groups like sit-down exercisers. 


It takes a safe exerciser. 

A machine that can't damage 
your knees like stairclimbers, or your 
back like rowers, or throw you off like 
treadmills. 


It takes a stimulating 
exerciser. A machine that's exciting 
and recreational to use, not 
monotonous and repetitive like so 
many other machines on the market. 


It takes a NordicTrack. 


Exercise machines don't get 
any better than this. 


or in KIT form! 


Use it to landscape your home or 
build a road: Excavate a basement, 
pool: Garden; Haul logs, clear trees 
and brush...and Do It All Yourself. 
„work for others for Extra CASH! 


e CATALOG of uses... $1.00 
Ge TECHNICAL MANUAL of 
construction details.. $7.00 
e VIDEO (30min).. $18.00 


STRUCK-KIT 
Box 307 + Dept: PS60 


B 
v i ) 
' j 


Exc d 
kom. T 
LI - 
"j 
m i r" 
E 


CEDARBURG, WI 53012 


Independently 
Adjustable 
Upper-Body 
Exerciser 


Electronic 
Feedback 


Stand-up Position 


Independently Adjustable 
Lower-Body Exerciser 


Non-Jarring Motion 


Smooth, Quiet 
Operation 


Adjustable 


Elevation 
A 


i Patented 
Flywheel 


Nordicfrack 


| Call Toll Free in U.S. and Canada 

| 1-800-328-5888 | 
.] Please send me a free brochure. | 
AJ Also a free video tape LJ VHS CJ BETA 

| Name | 

| Street ——— ——— | 

| City. | 

| Phone ( ) ——————À—— | 
141C Jonathan Blvd. N. * Chaska, MN 55318 


-— — — 8 — — ———— —  —  — — ——— Ee 


State Zip 


FEATURES= 


' Free standing 
20" x 24" x 12" 


* 26 ibe. plus capacity 
* Top loading with hinged lid 
“Pp coated laminate 


* Will not rust or stain 
: Slide valve will not rust 


BENEFITS 


dispense 
Cat litter -Buk detergents - Pellet pet food 
* loe melting pellets, salt, sand, lawn fertilizer 
* Easily dispensed by moving lever 
* Buy in bulk and be able to store and save 


: Pleasing appearance blends with any decor 

* Build yoursell plans - $9.95 

Ready to assembie kit - $89.95 ( Add freight - $6.00) 
(personal cheques please allow 21 days) 


| | D-J.H. DESIGNS, M.P.O., BOX 516, NIAGARA FALLS, N.Y, 14302 
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FACTORY DIRECT CLOCKS 
& AND FURNITURE 


Do-It-Yourself 

Kits or Assembled 

and Finished 

e Grandfather Clocks, 
Mantel and Wall Clocks 

è Cabinets, Chests, Tables, 
Chairs, Desks...and more! 

e Solid 3/4" Black Walnut, 
Cherry, or Oak 

® Heirloom Quality 

e Solid Brass West German 
Movements and Dials 


è Money Back Guarantee 


e SEND $1 
| Q v3 A FOR 
JA COLOR 


CATALOG 
CLOCK COMPANY 
World's yog Manufacturer of Grandfather Clock Kits 


ept. 3504. Emperor Industrial Park 
Fairhope, Alabama 36532 e Phone 1-205-928-2316 


| lam interested in 
LI Do-it-Yourself Kits C Finished Clocks L Finished Furniture 
| Name . 
Street 
City 
| State 1 11 Zip 


(Please Print) 


NOW! Get in on the PROFITS in 
SMALL ENGINE REPAIR - 


Work part time, full time — 
right at home — we help 
you every step of the way. 


No doubt about Lae smn engh y 
pro, you can cash in on the huge e- y t 
mand for qualified men in one of Amer- A ^y 
ica's fastest growing industries. You'll &.. ^ 
be able to command top hourly rates of from ~ 
$25.00 to $30.00 per hour — and that's just Y 
for labor. 
Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


Professional Tools and Equipment PLUS 4 hp RENE. 
All YOURS TO KEEP.... All at No Extra Cost 


NO EXPERIENCE NECESSARY! | 
You don't need to be a 'born mechanic' or have any prior 


experience. Lessons are fully illustrated... so clear you 
cant go wrong. and with our famous ‘learn-by-doing’ 
method you get practical ‘hands-on’ experience. 


[Foy Belew instituie; B907 Ewiabie Rd. =") pg | 
| Dept.51840, K.C., MO 64120 
[3 YES. please send me the FREE booklet that gives Tull de- Send for | 


| fails about staring my own business in Small Engine Repair 
| understand there i& Na Obdgateen and thal Na Salesman will grins 
call nn me " ! 


| NAME 


! ADDRESS 


l city 
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Becoming martians 


| [Continued from page 103] 


will in time be rectified as their off- 
spring diversify and spread through 
the cosmos.” 

No one knows how long it would 
take to complete the climate trans- 
formation of Mars—3,000 years or 
100,000 years. Long before this comes 
to pass, however, people will be living 
on Mars and becoming martians. 
Their histories may record that it all 
began in the final years of the 20th 
century. 


No longer science fiction 


Visions of terraforming Mars have 
appeared repeatedly in science fiction. 
In his 1952 novel, Sands of Mars, 
Arthur C. Clarke imagined human 
settlers on the planet creating a warm- 
er climate by setting off a nuclear fu- 


sion reaction on one of the martian | 


moons, turning it into a glowing mini- 
sun. They generated their oxygen with 
the help of specially designed vegeta- 
bles. In the sequel, Fountains of Par- 
adise, Clarke has a character describe 
the terraforming principle: “If we 
could thaw out all that water and car- 
bon dioxide ice, several things would 
happen: The atmospheric density 
would increase, until men could work 


in the open without spacesuits. There | 


would be running water, small seas, 
and, above all, vegetation—the begin- 
nings of a carefully planned biota. In 


a couple of centuries, Mars could be | 


another garden of Eden. It's the only 
planet in the solar system we can 
transform with known technology" 


Soviets and Americans 


Now, we could be on the eve of a 
new and more ambitious phase of 
Mars exploration. The Soviet Union 
is taking steps to lead the way, with 
bold plans to reconnoiter the planet's 
surface with cameras, balloons, and 
remote-controlled roving vehicles. By 
the end of the 1990s, Soviet space 
officials hope one of their craft will 
rocket back to Earth with a sample 
of martian soil. The United States has 
similar plans, but no firm commitment 
beyond a modest Mars-orbiting mis- 
sion to be launched in 1992. 

Now the long-term objective is not 
so much to search for life, but to carry 
life to Mars. Human travel to the 
planet could begin as early as the year 
2010. More important than the tim- 
ing is the question: Will these first 
travelers to the beckoning world be 
Russians or Americans—or Russians 
and Americans, and perhaps Europe- 
ans and Japanese? 

Mars, though demythologized and 
investigated from far and near, is once 
again challenging the human imagi- 
nation and intelligence. "B 


3-D audio 


[Continued from page 109] 


channel is producing different mate- 
rial, for monaural dialogue— where an 
actors words should come from the 
center of the screen—all the out-of- 
phase signals are the same and all 
channels will cancel themselves. 

To prevent that from happening, 
Carver added a circuit to measure the 
slight difference in noise level when 


| the sound track switches from stereo 


to monaural dialogue. During that in- 
terval, measured in milliseconds, the 
canceling circuit is turned off. 

While the Carver system is part of 
some Toshiba TV sets, Boses Home 
Cinema Sound is an add-on for any 
stereo TV. The system is built into a 
small cabinet, just large enough to 
support any TV set with a screen size 
of up to 35 inches. 

The cabinet contains conventional 
Bose drivers: two front-firing loud- 
speakers, primarily for dialogue; two 
side-firing speakers for reflected stereo 
sounds; an acoustimass bass unit for 
the palpable sensation of explosive 
sound; and separate amplifiers for 
each speaker. 

A small computer is used to ana- 
lyze the sound and extract the mon- 
aural dialogue and directional in- 
formation. How? Bose engineers will 
only say that a fixed algorithm is used 
by the computer to determine the part 
of the signal that is monaural and 
destined to be sent to the dialogue 
speakers. 

Bose designed the system exclusive- 
ly for Philips, which plans to market 
it in Europe (for about $750) and later 
in the United States as a Home Cin- 
ema Sound System. 


Variables 


How well do these systems work? 
In general, it depends on. . everything: 
the type of source material, the audio 
delivery system, the acoustics of the 
room, and where you sit. 

For example, I tried a QSound dem- 
onstration video cassette of the Coca- 
Cola commercial recorded in two 
ways: in conventional stereo and in 
QSound. The difference was remark- 
able. When I played the QSound ver- 


| sion, the sound seemed to drift beyond 


the walls of the room. And if I closed 
my eyes I couldn't pinpoint the loca- 
tion of the speakers. However, I 
learned that I had to remain directly 
between the speakers for the system 
to work well. And just one person 
entering the room was enough to dis- 
turb the acoustics. While more needs 
to be done to make 3-D audio as stand- 
ard as stereo, it's clear that the thrust 
toward the "theater-at-home" experi- 
ence is no longer confined to enlarg- 
ing the picture size. Gs) 


TROUBLESHOOTING AND 
REPAIRING THE NEW 


—À c-— 


(values to $138.70) 


ABT MARGOLIS 


HE GIANT BOOK OF 
ELECTRONICS 
PROJECTS 


2809 $29.95 
Counts as 2 


-Biip youR ow Bi 
N = odere 


ud COMPATIBLE: ANP 2 
SAVE A BUNDLE 


2831P $15.95 
1367P $24.95 


BEGINNER'S — 
gS Ses For 25 years, your most complete source for electronics books. 
HANBBOOK | OME a AUDIO EQUIPMENT 


FIX-IT BOOK 


PRACTICAL . 
FfLECTRONIC | 
CIRCUITS 


1897P $14.95 
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SEA, HS RAY Gal? 
VA) PT OE P T 


aster Handbook ol 


1001 
MORE 


2960P $19.95 2790P $13.95 
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ELECTRONIC] Counts as 2 2880P $14.95 2800P $15.95 3275 $22.95 


PTABLES & FORMULAS: 
| | TH EETHEN 
= " 


FREE when you join the 
Evectagnics Book Cie” 


15 Easy Electronic Projects 
from Delton T. Horn 


Projects you can build—some unique, 
some old favorites—from the author’s 
vast treasury of electronics know how. 


| 
| Delton T. Horn’s 
| All. Time Favorite 
Electronic Projects | 


1 


1625P $22.95 3165 $17.95 


Se —  — | 
aug aira Le net 


rr ———— 


Membership Benefits * Big Savings. In addition to this introductory 
offer, you keep saving substantially with members’ prices of up to 50% off the 
publishers' prices. * Bonus Books. Starting immediately, you will be eligible for 
our Bonus Book Plan, with savings of up to 80% off publishers’ prices. * Club 


2925P $9.95 


ing all the current selections—mains, alternates, extras—plus bonus offers and 


Camcorder special sales, with scores of titles to choose from. * Automatic Order. If you want 
TE the Main Selection, do nothing and it will be sent to you automatically. If you prefer 


another selection, or no book at all, simply indicate your choice on the reply form 
provided. You will always have at least 10 days to decide. As a member, you agree 
to purchase at least 3 books within the next 12 months and may resign at any 
time thereafter. * Ironclad No-Risk Guarantee. If not satisfied with your books, 
return them within 10 days without obligation! + Exceptional Quality. All books 
are quality publishers' editions especially selected by our Editorial Board. PS690 


3157 $25.95 
Counts as 2 


All books are hardcover unless number is followed by a “P™ for paperback. (Publishers' Prices Shown) 
(01990 ELECTRONICS BOOK CLUB, Blue Ridge Summit, PA 17294-0810 


3265 $22.95 


for only *4?5 Ee 
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News Bulletins. 14 times per year you will receive the Book Club News, describ- - 


Basic. 
‘Electronics 
Course 


3145 $19.95 2613P $17.95 


and get a FREE Gift! — 


3258 $27.95 
Counts as 2 


600 


LOW-COST 


3155 319.895 


CIRCUITS 


ira 


3219 $27.95 


3383 $14.95 Counts as 2 


Troubleshooting and Repairing 


VCRs 


lardon Mioi amh 


2960 $27.95 
Counts as 2 


TV and VCR 


3234 $25.95 


THE 
SECOND O 
GENERATION 


3195 $28.95 
Counts as 2 


Pd Brushless DC Motors 
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1599P 317.95 3267 $24.95 


A selection of catalogs and booklets avail- 
able from a variety of dependable companies. 
This section makes it easy to get as many as you 
want with just one coupon. Simply check the cata- 
logs you want; the numbers in the coupon at the end 


TIMBERLINE 
GEODESICS 


of the section correspond to those in the ads. 
Please note that some are free, while others require 
payment. A $1 handling fee must also be included 
with the coupon. Please send check or money order; no 
stamps or cash, please. 


GE 2 


With VELUX roof windows and 

| skylights you can create a light- 

| filled kitchen, sun-splashed bath 
or an open, spacious bedroom. 
Nearly 50 years of manufactur- 
ing excellence assures you of 
superior craftsmanship, weather- 
tight installation, and quality 
materials such as solid wood 
frame and sash, and double-pane 
tempered glass. With features 
like these, it's no wonder that the 
name VELUX has become synony- | 
mous for premium quality and 
durability. FREE. 


Build Your Own Dome 


| Our Dome Home Kits are 
a WERL designed for beauty, strength and 
hc ors incomparable energy efficiency. 
Many sizes and styles available. 
For the Do-It-Yourselfer we also 
offer our Heavy-Duty Connector 
System and lumber cutting plans. 
Over 100 pages of color photos, 
floor plans, assembly instruc- 
tions and more. $8. Timberline 
Geodesics, 2015 Blake St., 
Berkeley, Calif. 94704. For 
ep reer ea ea a Visa or MasterCard orders call 
-—— M tia (415) 849-4481. 
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handy guide 
for small | 
outboard Amazing Ultra Lightweight Outboards! 
selection. 


JAMESTOWN STAMP COMPANY'S free 
new enlarged catalog. Full of bargains 
including foreign stamps; U.S., Can- | 


The amazing new line of tough-as-nails Cruise 'n Carry 
outboards are without question the lightest motors 
available today... weighing in at 5296 less than j 1 | ada, and U.N. stamps, packets, 
anything else in their class. Yet these gutsy little SS E T albums, accessories, supplies & base- 
powerhouses easily match the competition for sheer i se SUME | ball cards. This $2.00 value is free 
horsepower performance. They're unbelievably easy [Bere Er Estee sordes 
to use, carry and store! 

What's more, the Cruise 'n Carry are priced up to 


Diker calla TIA MCT B D-4 5D FERT 
Pg Atom 


when requesting stamps on approval. 
| You are under no obligation! Buy only 


Hunieds of dolare bens giving you a suprisiigiy : m TEE 2 x m Y "j| what you like, and return the balance. 
affordable outboard no matter what your small-to- d Mec Lea zriw FREE!!! 
— Oe € | medium boating needs are! Three models to choose || Woridwide Disney | "abpc Ec AME Janestown Stanw Conan Ne 
“hom nix h borsepouer ' i F k f Hw wi h L | mede | Soul ica oe - - = i au ] j p pa y, * 
e | from (1.5 HP to 6 HP) and each model is packed wit | LOW PRICE 341 East Third Street 


high-performance features usually found only on much 


larger and heavier motors. FREE information: Jamestown, NY 14701-0019 


NORTHERN— "Where the Pros 
and Handymen Shop!" 


Save up to 50% on a wide variety 
of name-brand power and hand 
tools, air compressors and air 
tools, 3-23 HP gas engines, log 
splitters, chain saws, pressure 
washers, trailers and trailer 
parts, pickup accessories, 
winches, generators, welders, 
and MORE! Colorful 136-page 
discount catalog from 
NORTHERN—“Where top Pros 
and Handymen Shop.’ FREE. 


FREE AUTO TOOL CATALOG 


Restore your favorite car with East- 
wood's Specialty Restoration Tools. 
Over 116 color pages of welders, sand- 
blasters, buffing kits, rust removers, 
paint supplies, automobilia, tech arti- 
cles and lots more! FREE ONE YEAR 
SUBSCRIPTION, UP TO EIGHT ISSUES! 
30 Day Money Back Guarantee On All 
Eastwood Products. 
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TWO MORE GREAT OPPORTUNITIES! 


October 1990 —Closes July 25th 
November 1990— Closes August 24th 


Reach 4.4 million proven direct response 
POPULAR SCIENCE readers by placing your 
|. catalog or booklet in this section. 


For more information, please call: 


Diane Pahl 
Direct Response Manager 
(313) 362-9005 


Fal tid fier 1000 


CRUICHFIELD 


The Latest Audio and Video 
Equipment 


You'll find hundreds of compo- 
nents from dozens of the top 
brands in the latest Crutchfield 
catalog: Home audio, car stereo, 
alarm systems, video, tele- 
phones. Full-color photos, com- 
plete description and exclusive 
comparison charts give you the 
information you need. Our dis- 
count prices make Kenwood, 
Sony, Pioneer, Bose and other 
quality brands affordable. Send 
for your copy today. $1.00 


Meee) FOLL IN COUPON AND MAIL TODAY ma ma m ma x c cnm c Im GN GENE GN: E wm 


Note: POPULAR SCIENCE New Jersey address is for Shop at Home only. 


dling fee. Do not send cash. 


POPULAR SCIENCE P.O. Box 1695, Riverton, N.J. 08077-7295 


Please send the items checked below. | am enclosing $1 handling charge 
(any number of items per coupon) plus amount required for priced items. 
Orders will not be processed unless accompanied by the $1 han- 


[]1 $8 []3 FREE [j5 FREE 

O2 FREE []4 FREE [16 FREE 

Name (please print) 

Address 1 1 |  ÀÀ City & State 


Please send check or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks delivery. 


THIS COUPON EXPIRES AUG 31, 1990 


| AM ENCLOSING 


$ for priced items 

$ 1.00 Q6 for handling 

$. ——— IOTAL REMITTANCE 
Zip 
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Rid Your Property 


>O 


EO 


E Unsightly Brush Piles! 


with the TROY-BILT® Junior TOMAHAWK® Chipper/Shredder! 


T 1 


PROFESSIONAL QUALITY 
WEATHER STATION 
NOW AFFORDABLE 

ENOUGH FOR HOME USE! 


The new WeatherPro weather station uses state-of- 
the-art econo oy ive you full monitoring capa- 
bility at an incr bly fo ow price. The WeatherPro 
includes a weather computer, remote precision wind 
direction vane, wind speed sensor, external tem mper 
ature probe, mounting hardware and 40! of cable-all 
for only $179! 
eWIND SPEED Wi *WIND GUST 
* TEMPERATURE — *WIND CHILL 
*WIND DIRECTION 7 | * TIME 

| TES "AUTO SCAN 
* RAINFALL (OPTIONAL)* a] YEAR WARRANTY 


*14-DAY MONEY-BACK GUARANTEE 


DIGITAR WEATHERPRO 
WEATHER STATION: ONLY $179! 


ORDER TODAY:1-800-678-3669, PS 
M-F 7AM-5:30 PM Pacific Time 


*Automatic-em tying electronic. rain “dds alesi 95 
Add is 00 for s Ipping. CA residents add sales tax. 
Fax 1-415- 188 * M/C and V 


DIGITAR’ 


3465 DIABLO AVE, HAYWARD, CA 94545 


©1990 Garden Way, Inc. 


Turn a mess like this... 


into ) beautiful 1 FREE E mulch 
in less than one hour! 


e Ultra Compact... easy to store, totally 
portable, easy starting, and low priced! 

e Chips 2" Thick LIMDS... thanks to high 
operating speed (3,600 RPM), weighted 
flywheel, and 3HP gas engine. 

e it's an Efficient Shredder... turns almost 


any organic matter into perfect mulch and 
compost instantly! 
e Professional Quality... carries a FULL No 


Time Limit Warranty! 
e Larger Models, Tool... up to BHP for ig 
sized and big country properties! 
For FREE Catalog 
Call 1-800-634-9700 Dept. 2191 
Anytime, or 
‘MAIL THIS COUPON TODAY! 


TROY-BILT Mig. Co. Dept. A2191 
102nd St. and 9th Ave. Troy, NY 12180 


[] YES! | want to know more about the new Jun- 
ior TOMAHAWK® Chipper/Shredder! Please 
send me complete details including prices, 

larger models available, and SPECIAL SAVINGS 
OFFER right away! 

Name 

Address 

City 


in Canada 


Also available 


State 
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"Say, Smokey—" 


A clinic on cars by Smokey Yunick, America’s most famous mechanic 


Smokey speaks on synthetics 


Ive noticed a growing number of oil 
additives on the market that claim to 
bond Teflon or some other friction re- 
ducing agent to the engine's moving 
parts. Is there any truth to the compa- 


| nies’ claims of more horsepower, bet- 


ter mileage, and longer engine life? 
S. D. Matteson III, Foreman, Ariz. 


There's no clear cut answer to the syn- 
thetic oil additive question, but over the 
past 40 years I’ve tested so many of these 
so-called "miracle" additives, and I'm 
skeptical of their claims. To date, I’ve 


| never seen one that made a remarka- 


ble improvement to the power or fuel 
economy of an engine. Most, in fact, 
hurt performance, although a few seem 
to improve an engine that is worn or 
has a valve sticking problem. I'm con- 
vinced that the car owner who changes 


his oil and filter frequently is the real 


winner. 


Keep it simple 


I have a 1960 Chevrolet pickup that 
has nothing wrong with it. Sometimes 
I consider sticking a bunch of extra 
hoses, wires, and filters under the hood 
so I can at least appear to be up to date. 
Seriously, Smokey, if my truck still 
passes state emissions inspection and 
gets me to work every day, why have 
they quit building them this way? 
Klaus Eyting, Bastrop, Texas 


Actually your vehicle does not do a good 
job with respect to exhaust emissions 
at the tailpipe—new vehicles are many 
times better. This whole complex under- 
hood jumble was born in the name of 
reducing emissions, a hurried attempt 
to correct laxness in the pollution- 


|. control picture. What's really needed are 


basic design solutions to promote the 
more complete combustion of fuel used 
in engines. 


Alcoholic coolant? 


What would be wrong with using wind- 
shield washer fluid for anti-freeze? It 
doesn’t freeze at minus 40 degrees F, 
and it's a lot cheaper. 

Herb Aldridge, Green River, Wyo. 


Don't do it. Methanol's temperature- 


pressure behavior, heat absorption, 
evaporation, and oxidation character- 
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| istics are all wrong for replacing eth- 
| ylene glycol. At $10 to $12 per gallon, 


everybody's dreaming up substitutes for 
coolant. Sure, people have tried kero- 
sene, oil, and even salt water as a cool- 
ant, but the bottom line is that they don't 
work as well as ethylene glycol. 


Halfway brakes 


Recently I had the misfortune of a rear 


| brake line blowing out. My car has a 


dual master cylinder, so I thought the 
system would have at least left me with 
brakes at two wheels. Pumping the 
brake pedal did not engage the front 
brakes, though. Does this mean the 
master cylinder is bad? 

Steve Skirzenski, Ledyard, Conn. 


Overhaul or replace that master cylin- 
der right now. As you assumed, in a 
properly operating dual brake system 


| if one line breaks, the other circuit 


should give some braking. That is, un- 
less there is a bad seal or leak in the 
other circuit, which I suspect is your 
problem. In the future, keep a close 
watch on the brake fluid level—if one 
side of the master cylinder reservoir 
drops, look for trouble. 


Reactivate a dormant car 


When I left the United States on Air 
Force duty in 1987, I put my Nissan 
280ZX in storage. The car has not been 
started in about two years now. When 
Ireturn I plan on changing the oil, but 
what should I do about the fuel injec- 
tion and the car's other components? 

salvador Lopez, APO, N.Y. 


Before you try to start the car, drain 
the fuel tank, injectors, filters, and lines. 
Then refill the system with premium 


| high detergent gasoline. Your battery 


will probably be beyond hope, and the 
exhaust system may have rust damage 
too. If the tires aren't cracked or 
chipped, there should be no problem 
there. Change the engine coolant and 
flush out the radiator, and while you're 
at it replace the belts and hoses to be 
on the safe side. Finally, pull all the 
wheels to clean and lubricate the brake 


system. If the fluid appears to be con- | 
taminated with rust or water, flush out | 


the master cylinder and refill with new 
brake fluid. 

Your biggest enemy is rust inside the 
engine and transmission. You could 


pull the cylinder head off and look into 
the piston bores, but I'd take a chance 
and start the engine. Run it easily for 
about 10 minutes, change the oil again, | 
and drive 500 miles. Then give it a 
cylinder-leak-down test. If the cylinders 
are all about the same, keep going. But 
if any one is out of line, fix it immedi- | 
ately before the repair bill gets any 
bigger. 


Updating to fuel injection 


I understand Holley Carburetors now 
makes a fuel-injection system that re- 
places the carburetor on some pre- 
computer-controlled engines. What is 
the effect on drivability and fuel effici- 
ency versus the carburetor? 
O. S. Junkin 
South Charleston, W. Va. 


As far as I know, the Holley retrofit sys- 
tem offers good drivability, compara- 
ble fuel economy, and possibly slightly 
reduced emissions by controlling the 
fuel-to-air ratio more precisely. Power 
output would be about the same as with 
the carburetor because the airflow ca- 
pacity is unchanged. The major benefit 
would come in fast cornering or accel- 
eration where the fuel-injection system 
would have none of the fuel-level prob- 
lems encountered with a carburetor. A 
good mechanic should be able to install 
this fuel-injection system. 


Clean machine 


What works best for cleaning out an 
old radiator? Would the mixture of | 
baking soda and hot water loosen scale 
and rust? 

P. Townsend, Red Bank, N.J. 


lve seen thousands of products for 
cleaning radiators, and the simple truth 
is that none of them really work. Some 
chemicals help, but they can also dam- 
age hoses and gaskets; some can even 
loosen scale and plug up the radiator. 
The way to clean a radiator is to take 
the tanks off and soak them in acid. As 
with any commercial cleaner, your bak- 
ing soda idea may work for a radiator 
that is only mildly scaled. 


Got a car problem? Send it to “Say, Smokey—,'' POPULAR 
SCIENCE, 2 Park Ave., New York, N.Y. 10016. All letters are 
read, and those of widest interest are answered in this col- 


umn. Due to the large volume of mail, Smokey cannot reply | 


to letters not selected for publication. 


"ADVERTISEMENT" 


EXCITING NEW LAB TESTS HAVE CONFIRMED SLICK 50'S BENEFITS! 


Save Gas, Save Engine with ‘POLY’ 


WHAT IS POLY? “Poly” is short for 
polytetrafluoroethylene (TFE). It is the slip- 
periest substance known to man. The 1989 
Guinness Book of World Records (pg. 184) 
says: “The lowest coefficient of static and 
dynamic friction of any solid is 0.02, in the 
case of Polytetrafluoroethylene - equivalent 
to wet ice on ice. It was first manufactured in 
quantity by E.I. duPont in 1943, and is mar- 
keted as Teflon". " 

Slick 50 Engine Treatment will bond slip- 
pery "poly" to your engine for a minimum of 
50,000 miles. Unlike some temporary prod- 
ucts on the market, there is no need to add 
Slick 50 at every oil change. Exciting new lab 
tests have shown that Slick 50 Engine Treat- 
ment did indeed increase gas mileage and 
horsepower, and it reduced engine wear. 


Slick 50's credentials are impressive 


"Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests indi- 
cate that it will improve gas mileage by 
about two or three miles per gallon...Slick 
50 does exactly what PetroLon claims it 
does." Consumers Digest. (March/April 1982. p.35) 

In 1989, the premiere engine and lubri- 
cant testing lab in the U.S. tested Slick 50. 
This EPA recognized lab conducted a strictly 
controlled experiment using industry stan- 
dard ASTM procedures. Results showed that 
Slick 50, compared to a standard reference 
oil, reduced engine wear by more than 50*6. 
Be cautious of those Poly treatments that 
cannot back up their claims with such solid 
evidence. 

In a fuel usage test conducted by this same 
prestigious lab, results showed that Slick 50 
(compared to a standard reference oil at 150) 
reduced fuel consumption in the test engine 
by 7.09% at an oil temperature of 225 and 
7.85% at 275. Once warmed up, most cars 
operate within the range of 225 to 275. 

Especially interesting is the fact that fuel 
usage with just the reference oil increased 
(see graph) as the oil got hotter than 225 . This 
is due to the well known fact that oil gets 
thinner at higher temperatures causing in- 
creased friction (and wear) in your engine. 
However with Slick 50, fuel usage actually 
decreased showing that Slick 50 produced 
it's greatest friction reducing benefits at 
higher temperatures which is exactly when 
your engine needs it the most. 

As with any lab test, these results may not 
translate exactly the same percentagewise 
for every engine under every type of driving 
condition in the "real world". However the con- 
clusion for these test cases is clearly that Slick 
50 does reduce engine wear and does in- 
crease gas mileage. 


0,00 "Y ae 
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Slick 50 Eng. Tmt. 


oo brmoro 


225 275 
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% Change in fuel 
usage (versus ref- 
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The Federal Aviation Administration has 
fully accepted a similar product - Slick 50 
Aircraft Treatment (F.A.R. #33.49). 

A test done at the San Diego State Uni- 
versity revealed that, “Slick 50 does increase 
horsepower and decreases fuel consumption 
in tests done at the university”. TUV, a pres- 
tigious German testing laboratory, tested 
Slick 50 and found a substantial increase in 
both gas mileage and horsepower. The Space 
Shuttle Columbia uses the chemical “Poly” 
in its gears and bearings because itis the only 
chemical lubricant which can withstand the 
heat and corrosive elements of space. 

The Cranfield Institute, known world- 
wide for it's work in tribology (the study of 
friction) concluded a five year study on Slick 
50 in 1989. Results showed that Slick 50 did 
indeed coat metal surfaces, dramatically 
reducing friction and extending the life of 
the metal. 

Perhaps the most dramatic of all is a tor- 
ture test seen by thousands of viewers on 
NBC TV station KPRC. A Lincoln Town Car 
was treated with Slick 50. During the broad- 
cast, the oil was drained and the car was 
driven without the oil plug for about half an 
hour. The water temperature never rose and 
the engine sustained no apparent damage. 

How do you give an engine a "Poly" 
treatment? Very simply! Change oil and filter 
and substitute one quart of Slick 50 forthe last 
quart of oil. (Add two quarts for engines with 
oil capacities of seven quarts or more.) Slick 
50 is excellent for all gas and diesel engines 
(even turbocharged and rotary engines). 

Slick 50 will work with all petroleum 
based oils and synthetics compatible with 
petroleum based oils. 


7 MONEY SAVING BENEFITS 


Slick 50 has been thoroughly tested both by 
lab experts and by our customers on the road. 
These tests have shown that Slick 50 can: 
1. Increase gas mileage. 

2. Increase horsepower (small economy cars 
and large RV's really need this). 

3. Make starting easier. 

4. Reduce operating temperatures, thus in- 
creasing the life of the oil and engine. 

5. Help make up for lubrication losses from 
new unleaded gasolines. 

6. Provide a possible safety margin in the 
event of sudden oil pressure loss. 

7. Minimize or eliminate costly overhauls by 
reducing engine wear. Up to 90% of engine 
wear is caused by lubrication starvation cars 
experience when first started before the oil 
begins to circulate. With Slick 50 the internal 
engine parts are protected even while the rest 
of your car's oil is still settled down in the 
sump. All these benefits cost only as much 
as a couple of tanks of fuel. 

Will Slick 50 harm my engine or affect 
my warranty? No! The carrier oil for Slick 50 
meets, or exceeds, every manufacturer's 
engine warranty requirements and carries an 
API service classification SG-CD. 

More Slick 50 products are available. 

A FREE catalog sent on request. 


DOUBLE GUARANTEE! | 
f Guaranteed lowest price and guaran- P 
teed satisfaction. If at the time of pur- 
| chase you nave seen Slick 50 adver- 


ll Slick 50, within 4 months, send us a 
note and proof of purchase for a full WV. 

à refund of purchase price. This makes ff 

| trying Sick: 50 FIS FREE to ) you. 


"DEALERSHIPS AVAILABLE 


Free DURALT® Fuel Conditioner sent with each 
order. Free shipping with orders of 2 or more. 


Call toll free 1-800-227-5425 


Or send to: 


US AUTECH 


INNOVATIONS & TECHWN( LOGY 


E: OR PERFORMANCE i MOTORING 


407 Del Rio Road, Berthoud CO 80513 


Li lenclose $39.95 + $4 shipping for one qt. PS6 
|| Send me _ ats. of Slick 50 @ $39.95 ea 
FREE shipping (2 or more) 
]Check []C.OD. O VISA/MC/DISCOVER 
Cam — 1. 0 L0 Bp 
Name — 
Address — 
(Give Street Address lor LI P S. Delivery) 
City - €— 
State _ . Zip 


Tallon is a registered trademark of E.l. du Pont; Slick 50 of Petrolon; 
and Duralt of Polar Molecular Corporation 
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the amazing new solution to 
rotary trimmer line problems 
No more trouble with trimmer line 
— never buy line again! 
Easy to install on your gas trimmer. 
Cuts through tough weeds, 
briars and grass. 
Keeps your rotary trimmer in 
business. ONLY 


Guaranteed to save you time! 4 | 
TO ORDER CALL TODAY $21 95 = 


1-800-262-5122 


(Call for dealership inquiry) 


)VISA ( )M/C# EE Xp. Dat 


) Check enclosed for $21.95 plus $3.00 postage and handling. PS690 


Your Trimmer Make | | | . Model # 
MENO szu ( 
Street 


EE LLL aa MD 
Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 


Find your dream home in these six exciting 1 ) 5 | H ME PL A NS | 
volumes packed with proven, innovative | j 


home designs. Order your favorite category, 
or send for the complete collection, with e | 
| & HOME PLANNERS, INC. 
| Dept. BK. 3275 W. Ina Road #110, Tucson, AZ 85741 
Please RUSH by return mail (check choice): 
LJ (1) 315 ONE STORY HOMES 
(under 2,000 sq. ft.) $4.95 


over 4,050 illustrations in 1,136 pages! All 6 
books for only $19.95! 


T 


^». | C (3) 150 1-1/2 STORY HOMES $3.95 
| [7] (4) 360 TWO STORY HOMES $6.95 

| C (5) 215 MULTI-LEVEL HOMES $4.95 
| O (6) 223 VACATION HOMES $4.95 


, HOME PLANNERS, INC. 


e -—  —  ——A——X  A——À — a ——— — -— c —— ÍX— — — -—  — — 


E unen CR En (2) 210 ONE STORY HOMES (over 2,000 sq. ft.) $4.95 


FREE! | C (7) NEW DESIGN PORTFOLIO $3.95 
Purchaeniwno-oEFSDER od L] SEND ALL 7 BOOKS AT $19.95 (A $34.65 VALUE!) 
our planbooks at regular | Name 
price and receive free this 
NEW DESIGN PORTFOLIO l jar 
F BS5 
featuring 75 of our newest | 
creations. Also sold | 
separately at $3.95. | o —————— Zip 


In Canada, add 20% to above prices 
| and mail in Canadian funds to: Add $2) Enclosed m | 


SUBSCRIPTION SERVICE 


| O New C] Renewal 
| [ ] Change of address 

[11 YR. $13.94 [3 2 YRS. $24.97 
|a 1 YR. (Canada and Foreign) $17.94 


O Payment enclosed O Bill me later 


| = PPL tT E 
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Occasionally we make our mailing list available to reputable 
organizations whose products or services may be of interest fo 
you. If you'd like your name removed from this list, please 
check the box below. 


0 Please remove my name from your list. 
Mail to: POPULAR SCIENCE 
P.O. Box 2571 
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LEARN VOR 
CLEANING/MAINTENANCE/REPAIR | 
EARN UP TO $1000 A WEEK, WORKING 
PART TIME FROM YOUR OWN HOME! | 


THE MONEY MAKING OPPORTUNITY 
OF THE 1990'S 

IF you are able to work with common small hand 

tools, 

IF you possess average mechanical ability, and have 

a VCR on which to practice and learn... . then we can 

teach YOU VCR maintenance and repair! 

FACT: up to 90% of ALLVCR malfunctions are due 

to simple MECHANICAL or ELECTRO-MECHANICAL 

breakdowns! 

FACT: over 77 million VCRs in use today nationwide! 

Average VCR needs service or repair every 12 to 18 

months! 

Viejo's 400 PAGE TRAINING MANUAL (over 500 pho- 


| tos and illustrations) and AWARD-WINNING VIDEO 


TRAINING TAPE reveals the SECRETS of VCR mainte- 
nance and repair - "real world" information that is 
NOT available elsewhere! 

Also includes all the info you'll need regarding 


| the BUSINESS-SIDE of running a successful service 


operation! EREE INFORMATION 
CALL TOLL-FREE 1-800-537-0589 


Or write to: Viejo Publications Inc. 
3540 Wilshire BL. STE. 310 
Los Angeles, CA 90010 Dept. PS 


— " 490 for Posta ' 
Satisfaction Guaranteed! Credit Card | 20 Cedar St. N. SaesTa: PSMO6 
Orders Call Toll-Free 1-800-322-6797 | Kitchener, Ontario N2H2W8 Mich. residents add id So 
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A selection of products and services for PoPuLAR SCIENCE read- 
ers available direct by mail. Enjoy the fun and convenience of 
mail ordering shopping. Please order directly from the adver- 
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Shoppers’ Showcase 


tiser. For advertising rates for this section, write or call Diane Pahl, 
Direct Response Manager, PoPuLAR SciENCE, 755 W. Big Beaver Rd., 
Suite 420, Troy, MI 48084; (313) 362-9005; fax # (313) 362-3403. 
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ejgrnersonz 
286 AT COMPUTEH WITH 
VGA MONITOR AND SOFTWARE 


* 100% IBM compatible. * 80286 microprocessor 
(operates at 12MHz). * One 3-1/2" 1.44 MB floppy 
drive. * One 5-1/4" 1.22 MB floppy drive. 

* 40 MB hard drive (IDE hard disc drive). 

* 1 MB RAM on motherboard expandable to 4 MB. 

* 14" VGA .41 dot pitch high res. color monitor. 

256 colors. * VGA color card. * AT compatible. 

* Four 16-bit expansion slots open. * Two RS232 
serial ports. * One parallel port. * One mouse port. 

+ Zero wait state. * 1 half height drive exposed. 

* 1 half haight drive cavity enclosed. 

* B0287 math co-processor socket. 

* AT-style 101 keyboard. * 180 watt switchable 
power supply. * Real time clock/calendar. 

* One Year Parts Warranty! 

* 120 Day On-Site Servicing Warranty! 

* Factory New & Perfect! 

| Software includes: 

* MS-DOS 3.31. * Turbo Pascal 5.0. 

* Borland Quattro. * GW BASIC. 

* PFS Professional Write. + Check Free. 

* Emerson Menu/Tutorial Program. 


ma RADAR DETEC 


* Detects X and K band radar. 
* Micro-size...only 


Mfr. Sugg. Retail: 
$3,350.00 


DAMARK PRICE: 


Item No. B-2035-139964 


Insured Ship/Hand.: $40.00 


Canon 


* Auto retractable 


rei er 


4-1/2"W x 3-1/4"D 35/60mm lens. 
x 11/16"H. * InstaLok® Go from wide 
dual conversion angle to tele- 


photo instantly. 
* Autofocus, auto- $ 
exposure & auto 
| film transport. 
| * Built-in 
auto flash. ig 
* Auto rewind, auto ~" 
film load (mid-roll 
rewinding with 
press of a button). 
* Auto ISO 50 to 3200. 


superheterodyne 
receiver. * SmarTrac( anti- 
falsing alarm circuit blocks 
false signals. * Uses “GaAsFET” circuitry 
(same circuitry as used by the military). 

* Different audio warnings for X and 
K band. * LED signal strength 
indicators. * City/highway switch for long-range 
diversity. * Uses six "AA" batteries (not included) or 6 
rechargeable NiCad batteries. * Weight: 6-1/2 oz. 


* Model RD-XL. 3 
| « One Year Warranty! Mfr. Sugg. Retail: J + Half-frame mode. 
» Factory New & Perfect! $249.95 * Pre-focus-press 


shutter button halfway. 


Accessories Include: 
* Includes case, strap and 


| * Earphone, spring visor clip, 


| DAMAHK PRICE: 


: . lithium battery. 
suction cup windshield mount, $ ' iue i i 
cord clips, hook & loop fasteners, 33 ; se inda EESE 
straight & coiled power cords E ANC 
Item No. B-2035-132761 | * One Year Warranty! 


with plugs, battery case, ' | 
& carrying case. Insured Ship/Hand.: $5.50 | 


e 
7 


1-800-729-9000 


CUSTOMER SERVICE: 1-612-566-4940 


NAME DELIVERY TO 48 U.S. CONTINENTAL STATES ONLY SUB TOTAL 
ADDRESS. in MN add 6% Sales Tax 
CITY, | ST.L—— ZIP Total S/H/I | 
PHONE GRAND TOTAL 


C] Check/Money Order [] VISA SIGNATURE 
C] MasterCard [7] Discover CARD NO— 


Send To: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, MN 55430 


SURE SHOT 
MULTI-TELE CAMERA 


2 l 


FOR FASTEST SERVICE CALL TOLL FREE 


1-800-729-9000 


H | Hr RTRT DELUXE WIRELESS SECURITY SYSTEM 


* Intelligent home security system. 


| * Detects intruder during entry. 


* Wireless for easy installation. 
* Difficult to defeat because of new, 
advanced technology. 


| *Lamp command flashes lamp 


upon intrusion. 

: Signal relay—relays entry sensor 
intrusion signal from a remote area of 
your home to controller. 

= Tamper resistant. 

* 85 decibel alarm on inside siren. 

* Piercing 120 decibel outside siren. 

* Fail-safe battery back-up. 

* Low battery warning. 

* 2 Year Warranty! 


Mfr. Sugg. Retail: 
» Factory New! Factory Perfect! 


$698.00 


$299" 


Item No. B-2035-133389 
Insured Ship/Hand.: $15.00 


includes: 

* B entry sensors, 1 system controller 
(includes inside siren), 1 signal relay, 1 lamp 
command, 1 outside siren, 2 window stickers, 1 yard 
sign, and complete hardware and batteries. 


HALOGEN TORCHIERE 
FLOOR LAMP 


* Halogen torchiere floor lamp. 

* Shines light upward, yet fills entire 
room. * Variable light control switch. | 

= 500 Watt halogen bulb included. 

* Sleek finish. * U.L. approved. 

* Glass insert below shade allows 
light to shine downward also—for 
a complete lighting effect. 

* Height: Approx. 72". 

* One Year Warranty! 


Mfr. Sugg. Retail: 
$170.00 


$59" 


(Black) Item No. B-2035-127911 
99 (White) Item No. B-2035-130153 
$ 1 79 (Brass) Item No. B-2035-130161 
| (Chrome) Item No. B-2035-130179 
Item No. B-2035-137026 | + Factory New (Almond) Item No. B-2035-130187 
Insured Ship/Hand.: $5.50 | & Perfect! Insured Ship/Hand.: $9.50 
E E E E E E E E E rp 


Mr 


Mfr. Sugg. Retail: 
$399.00 
|DAMARK PRICE | 


DESCRIPTION | meme — | sm | PRICE 
| a xr Lu 


EXP. DATE 


B-2035 
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| BEST BY MILLIONS OF CAR OWNERS! 
X. ORIGINAL PLASTIC COATING | 


zz HA- SHIELD. 


MAKES ae AND POLISHES OBSOLETE 
j EY TT T : NOW WITH 


U.V. 5000 
(Uitra Violet Blocker) 


TO KEEP YOUR CAR's PAINT FROM FADING 
* Blocks out over 95% of the sun's harmful U.V. rays that fade 

your cars paint « Keeps your car showroom-brite for years 
CLEAR COAT COMPATIBLE Non-abrasive—Great for All Cars—Old and New 


NOTHING CAN PENETRATE GLO-SHIELD 


NOT ACID.. NOT FIRE.. x NOT PAINT! 


\ a F we | 


m aee | 


PROTECT NEW OR USED CAR PAINT AND 
BRIGHTWORK AGAINST ALL THESE HAZARDS! 


NOT SOLD 
IN STORES 


Poly-Coat Your Car 
InLess wy 
Than 1 Hour s; 95 


NEW CAR DEALERS CHARGE UP TO $200 


ks "MA 


HEE SA 
BOPP reo 


MIRACLE POLYMER ACRYLIC FORMULATION ACTUALLY RESURFACES 
AND RESEALS IN ONE SIMPLE STEP. GIVES YOUR CAR “SHOWROOM” 
BRILLIANCE THAT LASTS FOR THREE YEARS—GUARANTEED! 


Put an end to corrosion, chalking, rusting, 


full years — They want car products like polish 
duning, and pitting of your car's finish. 


and wax. that shine good for afew weeks at = ACRYLIC IS THE SECRET! mmm 


SINGERS! 
» REMOVE VOCALS 
y. FROM RECORDS AND CDs! 


SING WITH THE WORLD'S BEST BANDS! 


An Unlimited supply of Backgrounds from standard 
stereo records! Record with your voice or perform live 
with the backgrounds. Used in Professional Performance 
yet connects easily to a home component stereo. This 
unique product is manufactured and sold Exclusively by 
LT Sound - Not sold through dealers. Call or write for a 
Free Brochure and Demo Record. 


LT Sound, Dept.PS-3,7980 LT Parkway 


Lithonia, GA 30058 (404) 482-4724 
Manufactured and Sold Exclusivel LT Sound 
24 HOUR PHONE DEMO LINE: (4 482-2485 


CABLE TV 
DESCRAMBLER LIQUIDATION! 


e Major Makes & Models! 
* Will match or beat anyone's prices! 


GLO-SHIELD protects your car's finish best.. .sothalyou ..theconsumer.. will * DON'T CONFUSE GLO-SHIELD ACRYLIC PROD- 
and restores it too! You can bring back come back and spend again & again, UCTS WITH IMITATIONS! 
that new car look in less than one hour A CHALLENGE * NO RUBBING . . . NO BUFFING! 


with hardly any effort at all! GLO-SHIELD 
revilalizes and restores dull, oxidised fin- 
ishes. Just wipe on—wipe off! Do away with 
compounding dead paint is chemically 
removed. GLO-SHIELD removes old waxes, 
tar stains. tree sap. road film. dirt. bird de- 
posits. grime, grease, gasoline streaks. rust- 
ing. even tarnish. It deposits a plastic film that 


We challenge ... SIMONIZ. TURTLE 
WAX, RALLY. or any other car finish company 
to match our 3 YEAR GUARANTEE... They 
wont. They need quick sales—turnovers— 
not items that last up to 3 years—like GLO- 
SHIELD Remember .. GLO-SHIELD is not 
a wax... not a polish But the only true 
acrylic shield ... thats guaranteed for 3 


* CLEANS, COMPOUNDS, POLISHES, SEALS! 


* USE ON ANY PAINT FINISH 
* FAST, ONE STEP WIPE-ON, WIPE-OFF! 


ACCEPTED & PROVEN FOR BOATS, TOO! 
Desert Sunshine Labs reports—especially 
effective in salt water environment—highly 
recommended for use on all boats 


fuses to the surface and fills the pores to qwe FULL YEARS!... We've made this claim for ee ap ice han kere 
your car a hard, high lustre, mirror-like finish. over 6 years to over 2 million satisfied r 3 YEAR GUARANTEE n 
customers . . Ask your friend or neighbor |  afterusing GLO-SHIELD you arenot | 


NOTHING LIKE ANYTHING 
YOU'VE EVER USED BEFORE 
Dont confuse GLO-SHIELD with any wax or 
polish. If is a clear, transparent liquid. that 


whos used it. and youll get the same answer 
"GLO-SHIELD IS IN À CLASS BY ITSELF 
IT I$ THE BEST. 
IT" 


WE GUARANTEE 


delighted, return unused portion, any- 
time up tà 3 years for a pro-rata prod- 
uct retund 


* Dealer discounts at 5 units! 
| * Examples: 
HAMLIN COMBOS 
OAK ADD/ON 
OAK M35B 


$44 ea. (Min. 5) 
$40 ea. (Min. 5) 
$60 ea. (Min. 5) 


WEST COAST ELECTRONICS 
For Information: 818-709-1758 


Catalogs & Orders: 800-628-9656 
after stripping old wax and grime. deposits a CREDIT CARD BUYERS CALL: (615) 254-7230 Y YT 
film similar to the acrylic lacquer with which 


your car was originally painted. And, it works r — — = SATISFACTION GUARANTEED OR MONEY BACK = === = 
even if your car was painted with enamel GLO-SHIELD Dept 5038 
, ; 


AND... NOTHING STICKS TO ACRYLIC 
300 McCann St., Nashville, TN 37210 


... not tree sap, not road salts, not grime 
Please rush me GLO-SHIELD. | understand that if | am not delighted in 


or dirt, not bird droppings, grease or gas- 
oline . . . not even paint or acid rain. 

every way, | can return the unused portion for a pro-rata refund, exclusive of 
postage & handling. 


One bottle only $9.95 plus $1.00 pp. & hdlg. 

SAVE! Two bottles only $18 plus $1 pp. & hdlg. 

SAVE MORE! Buy 3 bottles for $24 plus $1 pp. & hdlg. and get a FREE 
bottle of Vinyl Restorer a $9.95 Value. 


| 
| 
i 
| 
| 
Enclosed is $ check or M.O. | 
| 
| 
| 
J 


All you do to keep the finish beautiful is a 
light hosing even a light rain, and road dirt. 
sall and gnme roil nght off, and dries streak- 
free GLO- SHIELD is detergent proof (OK in 
car washes), contains no abrasives, invisible. 
non-yellawing peelprool and crystal clear 


BONUS! GLO-SHIELD works its magic on | 


for making Ornamental 
Concrete Items 


Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer. 


all painted and plated surfaces ... chrome 
bumpers, magwheels, appliances, motor cy- 
cles, fiberglass boats. lormica, marine hard- 
ware. brass, plexiglass, stainless steel, alumi- 
num, etc. 


WHY WE'RE NOT SOLD IN STORES Re- 


OR, charge to my | VISA MASTERCARD 
i 1h 


lailers dont want products guaranteed for 3 aa " = CONCRETE MACHINERY CO. INC. 
-" P.O. Box S99, Hickory, NC 28603 
© 1990 NC CORP City ee - — 


E == = = TN. RESIDENTS ADD SALES TAX 4 a- -—À — — 


OWN YOUR OWN HOVERCRAFT 
Control Water Weeds | The ONLY TRUE All Terrain Vehicle! 


Amazing new Underwater Harvesting Tool! T HOVERCRAFT. INC. FLY 
the WATER-WEEDER ™ Harvester SUNT. Uwe Over Land. Water 


| "Works just like a of recreational ce, eee 


Hovercraft in | " Cushion 
the world " “A of air 


REMARKABLE NEW YARD CART 
WITH REMOVABLE BAG HOLDER 


Bag slides easily to ground! 


E 4 cu. ft. poly tray. 

E Holds up to 250 Ibs. 
ll Adjusts for bag size. 
ll Durable rubber tires. 


The largest manufacturer 


Call 


Toll Free 
1-800-541-7228 


For Free Information 


| SCAT HOVERCRAFT, INC. 


E Sturdy, lightweight. 


DEALER INQUIRES INVITED 
6865 N.W. 36 Ave. 
Miami, FL 33147 


5 49% freight included. 


Cal. res. add 6.75% tax. 
Check, Visa, MasterCard. | 
Allow 3 weeks delivery. 


ums imi vegetation om a oat. arn a dock 


or simply by wading in from shore. Control weed 
growth the environmentally safe way. 


Satisfaction Guaranteed or money back! 
Call or write today for FREE information package. 
TOLL FREE 1-800-552-1217 


Waterside Products Corp. 


P.O. Box 876, Lake Mahopac, New York 10541 


AMAZING  1791b = flying machine 
CLIMBS io 10,000 feet NO LICENSE 
required NO WINGS or Helicopter blades 
COMPLETELY TRANSPORTABLE SAFEST, Easi- 
est, Cheapest way to fly for complete info + 
FREE Demo flight send $5.95 to: Freedom 

fame Fliers, PO. Box 135 , West-Pittston, PA 
eX Ss 18643. (Buy One Be A Dealer If Open.) 


McLane Manufacturing, Inc. 
7110 E. Rosecrans Ave. 
Paramount, CA 90723 


ORDER:1-800/ 733-8158 
9 to 4 Pacific time. 
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DON'T LET WEEDS AND 
BRUSH TAKE OVER 
YOUR LAND 


powN o Cuts Brush and Saplings 
PLAN - up to 112" 
© Quick and Easy 
- 38" cutting swath with 
power steering control. 
© Commercial Sickie bar mower 
- used by Rental yards and 
Highway departments 


os 


Made in 
U.S.A. 


E 


KINCO 


and factory pricing 


WRITE TODAY: 
Dept.9006 170 N. Pascal, 


St. Paul, MN 55104 612-644-4666 ll 


Print Name 


| Address 
Qr o — 


Excellent — 
Dealership 


| rshi a de os doy Niood 
| Opportunities “Spo ty 


‘Nothing Easier, Safer, 
Or More Fun!!! 


9 PARASCENDER 


| Man's oldest dream come true! Yearround family fun! You have to 
see this craft lo believe it. Fascinating video with complete 
information on the safest mos! unique aircraft ever conceived by 

| man. Destined to be the hottest selling aircraft in the world. Video in 
VHS, Beta or PAL. Add $10 for Beta, $20 lor PAL. Add $2 S/H for 
Canadian, $10 Foreign, U.S. Funds Only. WA State, add 7.5%. 
Send check, money order or call for COD (U.S. only) 


Dealer Into Pack 
Video and Info Pack 
formerly Paracrait Corp. 


Video and Dealer Into Pack $23 
513 N. 21st. Avenue, Suite C Dept. PS 


Yakima, WA 98902-1843 TEL: 509-457-7641 FA: 509-457-0792 


NON-FIRING MODEL GUNS... 
Safe! Full size. Zinc alloy. Realistic. 
Over 30 parts. Cannot chamber or fire | 
real ammo. Assembled. FREE Catalog. 
I COLLECTOR'S yell Credit 
Card Orders: 
-500-544-3456 Ex1.515 
Toll Free 24 Hrs. 
— E NM NM NM NM NM NM NM E E | 


| U.S.M1911 

45 AUTO. 

$1 07 o». 
Length: B5 


ht: 41 az. 
am mum mum 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


kk 4€ PRESENTING Ax Ak Ax ed 


CABLE TWV 
EQUIPMENT 


dE STARRING — e de de dnx 
, HAMLIN, OAK 
AND OTHER FAMOUS MANUFACTURERS 


® FINEST WARRANTY PROGRAM AVAILABLE 
* LOWEST RETAIL, WHOLESALE PRICES IN U.S. 
* ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 


FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-818-716-5914 


a> 


PACIFIC CABLE CO. INC. 
7325 1/2 RESEDA BLVD DEPT 1444 
RESEDA, CA 91335 


Send for Literature § 


«From Land, Ice, Or Snow | 


Push-Button Starting » WHISPER QUIET 


‘Electric TRIMMER f 
| ONWHEELS! ^ 


*Starts instantly - just plug in and trim. 
NO gas, NO fumes, NO hassle! 

:Runs QUIETLY - no loud exhaust to bother 
you or nearby neighbors! 
«ROLLS light as a feather- NO 
lifting, NO strain, so much 
easier and less tiring than any 
trimmer you have to carry! 


«There's never been an 


easier trimmer to use! iiu; worbs lod: 


as a TRIMMER 
and asa MOWER! 
Trims around shrubs, 
flower beds and borders 
.. mows whole lawns, even 
overgrown grass and weeds with ease. 
It's the only machine you need ify you! have a a fairly small lawn! 


with under-powered electric trimmers Lsccfications and prices of larger gas. ect Manual | 
or any trimm tric ing, and "PRO"Models with "Off-Season" 
(or any trimmer you have to carry) | E. Arch : A 
..OR with small-wheels mowers? | Sis ids 
Please mail coupon at right ! | Address 
today for FREE DETAILS | city 
of the Revolutionary | State ZIP i 
ALL-ELECTRIC DR™ | TO: COUNTRY HOME PRODUCTS 


| Dept. A3806, Box 89, F Road 
TRIMMER/MOWER! 'chariotte, Vt 05445 0 os 


Mi iei Dum ma mt mei n m n Rm x 


©1990 CHP, Inc. 


Can Do lt 
Too! 


ET r injuries left m 
badly handicapped, but 
| now l'm a financial succes 
as a Locksmith, Sant es 
your training. Besides, E 
work is fascinating. i ca 
do it anybody can. 

Glen Johnson, Larned: Kan. 


Make Up to $26.00 an Hour — even while learning! 


‘Bea LOCKSMITH 


Train 
FAST 


at Home! 


If you enjoy fixing things, you're a “natural” 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're "in business" ready to make $10 to $26.00 
an hour a few days after you begin Foley- 
Belsaw's shortcut iru Easy illustrated les- 
Ste compas with ALL practice equipment 


FOLEY-BELSAW INSTITUTE 
6301 Equitable Rd., De d. Dept. 1 11823 
Kansas City 
N. Hunt, M RC. Del.—''! make $50 a 
eet week extra." 
| R. Davis, St. Louis, Mo.—''I cleared $110 last 
Saturday," 


@ ALL TOOLS YOURS TO KEEP a 


€ KEY MACHINE YOURS TO KEEP 
@ EXPERT PERSONAL ASSISTANCE 
€ BUSINESS-BUILDING HELP 


THIS DO-ALL PRO 


KEY MACHINE YOURS 
TO KEEP! a 


pu "Can add $5 add $50 
él -— to $100 a week 


come... and à 

doesn' t cost 
you a penny 
extra! 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 

MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time —or in your own full-time 
business. Ideal for retirement—good jobs, too. 


Ed Boyle, Pittsburgh, Pa.—''My business going 
E at top speed. I'm moving to bigger quarters." 


FOLEY-BELSAW INSTITUTE 

6301 EQUITABLE F RD., DEPT. 11823 
KANSASCITY, MO 64120 

Rush FREE book, "Keys to your Future." 


Name - 
Address 


City State .  /|— 


Zip 
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President “Look-Alike” 


4 An Exact Replica! Gold-tone, Day, Date, 
"À Hidden Clasp, Simulated Diamonds, 


"F State-of-the-Art Quartz Movement. Easi- 

f ly confused with the real 18K Gold Rolex. 
Ladies' or men's. Only $39.95 (add $4.00 
post/hndlg/insur. In CA, add $2.60 tax). 
COD-OK. Call 1-800-648-4600 or send 
check to: TELAMAR, 9016 Wilshire Blvd., 
Ste. 828-2 , Beverly Hills, CA 90211 


Tract ps 
TRUMARK ° T .. 
THE ORIGINAL * 225 YD. RANGE | - s 
WRIST-BRACED SLINGSHOT 
POWERFUL & ACCURATE ces | sem 
Aat ues O8 M 
AT DEALERS OF ORDER DIRECT... $ - -POSTAGE PAID 


"1 TRUMARK FOLDING-SUNGSHOT, HANDLE STORES AMMO | 
$15. 00 P" 1 POWERBAND REPLACEMENT UNIT WITH LEATHER POUCH | 


| BAG [70 ROUNDS) 1/2* TRACER BRAND WHITE MARBLES 
HO C.D.D. [FOREKSN ORDERS ADD $5.00 FOR AIR MAIL | 


Now Fight Back, 
against ticks & 3 
Lyme Disease with 3 
"The Tick xe 

Solution." 


(eroi Pioneer, Scientific Atlanta, Os oni Ba Bage: ^ 


and.other famous man 


E money h M m T" enean, 
“FREE 16 pase Catalog - echnologica 
at ie 1-800-445-9285 “in the Battle 
“U.S. Cable T.V. Inc. Depk KBB6 - Against Ticks 


bm N.Powerline Rd., Suite: FA. 
33073 


-Pompano Beach; FL: and Lyme Disease.’ 


Finally there is a patented, scientific in- 


TRUMARK SLINGSHOTS: P.O. BOX 18383 E, BOULDER, CO 80308, USA 


START YOUR OWN MANUFACTURING BUSINESS 


Introducing 


SHAPEMAKER ptastic FORMER 


Make your own products 
or manufacture for other 
businesses 


Auto Parts * Boating Accessories 
Toys * Garden Products 
Packaging * Household Items 
RV Parts * Signs 
Industrial Components 
Skylights * Planters * Machine Guards 
Luggage * Electronic Housings 
Blister Packs * Display Cases 
Seed Trays * And much more 


EASY TO OPERATE, COMPACT, SELF-CONTAINED 
SHAPEMAKER FORMS ORDINARY SHEET PLASTIC INTO AN 
INFINITE VARIETY OF LOW COST/HIGH PROFIT PRODUCTS. 


Write today for a SHAPEMAKER information package 
| have enclosed $5 ($10 foreign). Please rush information package to: 
Name 
Address 
City State u Zip 


SEND TO: Design Reference, Inc. * Dept. P560 
4410-D Providence Lane * Winston-Salem, NC 27106 


WOOD HEAT 


WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 


Charmas: ter® 


2307 C H 
GRAND RAPIDS, MN: 55744 


FREE CATALOG! 
1-800-648-7938 


CABLE TV 
EQUIPMENT 


* Special Dealer Prices! 

* Compare our Low Retail Prices! 
« Guaranteed Prices & Warranties! 
* Orders Shipped Immediately! 


REPUBLIC CABLE PRODUCTS, INC. 


4080 Paradise Rd. #15, Dept. 507 
Las Vegas, NV 89109 


"THROW SOME PROPANE 


| INTO THE OLD BARBIE" 
* . CONVERSION KIT FROM COWIGA CO. 
SAVES TIME, MONEY AND CLEANING 


; pwn (includes all necessary parts 
$59. 95 Orc ih Ve gri deter — 
rder with Visa, Mastercharge or Check. 
-B00-542-2167 4 


JERROLD HAMLIN OAK ETC 


strument invented in Sweden specifically 
designed for the safe and effective removal 
of ticks. 


e “THE TICK SOLUTION" 


Unlike tweezers, ‘The Tick Solution” 
has been specifically designed to counter 
the tick's burrowing mechanism. ‘The 
Tick Solution” places a pre-determined 
amount of pressure on the body of the 
tick, reducing the possibility of crushing 
the tick and contaminating the wound 
with infectious tick juices and tissues. 

This capability allows a sufficient amount 
of friction for rotating the tick the several 
clockwise and counter-clockwise turns 
needed to help prevent separating the 
head from the body. 


e PHYSICIAN 
RECOMMENDED 


Tested and approved by leading research 
scientists in the U.S. and Europe. Among 
them are Dr. W. Burgdorfer, of the Dept. 
of Health and Human Services, and Dr. 
Leonard H. Sigal, Director of The Lyme 
Disease Center of New Jersey, as well as 
T Lennart Engstrom of Sweden. They 

agree that "The Tick Solution'' is the most 

ective instrument a non-medical person 
ci use to safely remove ticks. 


* THE KIT 


“The Tick Solution” kit contains every- 
thing you need in the battle against ticks. 
* "The Tick Solution" 
* A magnifying glass 
* Tick Storage Container 
* An informative booklet on Lyme Disease 
* A Tick Bite Record to help you record the 
details for your physician 
* Packaged into a re-usable traveling case. 


Call 1-800-955-TICK to order only. Code PSO60 


HEN THE 
S En TICK SOLUTION i. 


INSTRUMENTS OF SWEDEN, INC. 
P.O. Box 10810, Waterbury, CT 06726 


Code_PSO60 — 

— — Please send me one of "The Tick Solution'' 
kits at $12.95. 

— Please send me two of "The Tick Solution" 
kits at $24.95. 

.— ..Hlease send me three of ‘The Tick 
Solution'' kits at $35.95. 

(This price includes postage and handling.) 

Conn. residents please add 8% sales tax. 


NAME: 
ADDRESS: . 


A portion of the proceeds from the sale of "The 
Tick Solution” is donated for the purpose of 
Lyme Disease Research. 


Please sie a check or money order drawn on 
a U.S. Ban 


Ti | 
Tp order by VSA = = == 
Tel. 1-800-955-TICK IB II 


(plus shipping) calit. rient add 7.25% Sales Tax | 
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Please allow approximately 6 weeks for delivery. 


For all other information (702) 362-9026 


lassified Opportunity Mart 


ach 4.4 million readers every month with an ad in Popular Sciences 
ssified Opportunity Mart. August Issue Deadline (on sale July 10) 
May 22. Rates: $10.50 per word. Min. ad 10 words. Darker type 
Id) words $1.00 per word extra. Display Classified: $585 per inch. 
‘ment with order, or charge your Visa, MC, Amer. Exp, or 


"ROLD $105.00 
IMODE $119.00 
MLIN $102.00 
IENTIFIC- 
LANTA $140.00 
K M35B $99.00 
NITH $185.00 
ANY MORE... CALL OR WRITE FOR 
EE FAST INFORMATION. 
IUR BEST BUY'S & WARRANTIES 
iR CABLE CONVERTERS AND 
SCRAMBLERS START WITHA 
EE CATALOG FROM: 

. ELECTRO 


115 NEW YORK MALL 


68114 


DERS AND CATALOGS CALL 
TOLL FREE 


COPY GUARD $59.95 
STARGATE... $99.00 


-800-624-1150 


1 cop [x 
OR INFORMATION PLEASE CALL 


(402)554-0417 


RING CASLE TV EQUIPMENT FROM M.D. ELECTRONICS THE PUR- 

A AGREES TO COMPLY WITH ALL STATE AND FEDERAL LAWS 
ING PRIVATE OWNERSHPP OF CABLE TY EQUIPMENT, F YOU ARE 
RE OF THESE LAWS CHECK WITH YOUR LOCAL OFF ICUR S 


'OP JAMMIMG ME 
you rent video tapes they're 
jamming you too. 


playing back rented movies you will notice 
ying flashes, streaks, jitters ect. This is caused 


py protection jamming embedded in the video] | 


Video-2010 will spot and completely eliminate 
vision and all current copy protection and 
ing giving you a crystal clear dens 


pletely automatic no Ed Pen 
ital state of the art. 
rks on all TV's, VCR's, Beta, Cable. 


Order toll free fsa 


1-800-624-1150 


Il or write for your free catalog 
402-554-0383 
Everquest Corp. 875 So.72nd 
Omaha, Ne. 68114 


BARGAIN HEADQUARTERS! 


JERROLD"* -TOCOM -HAMLIN 
“OAK -ZENITH SCIENTIFIC 
ATLANTA 
6 month warranty! We ship C.O.D.1 
Lowest retail/wholesale prices! 
FREE CATALOG: 

Global Cable Network 
1032 Irving St. Suite 109 
S.F., CA 94122 
NO CALIFORNIA SALES!!! 


ORDER TODAY! 800-327-8544 | 


Plug-in version Wire-in version 


IS YOUR REFRIGERATOR SAPPING 
YOUR MICROWAVE'S POWER? 
When a microwave and a refrig- 
erator are plugged into the same 
circuit, the voltage to each may be 
reduced. This can cause under- 
cooking, blown fuses, and damaged 
motors. Our patented ALLOCATOR 
prevents the refrigerator from start- 
ing while the microwave is in use. 
Can be used to control Recreational 
Vehicle air cond.Jheater & other 
appliances. Lowers peak power in 
demand metered type power 

systems. 


PA-1500 120V 


15A Plug-in version $39.95 
PA-3000 120/220V30A Wire-in version $44.95 


AUTOMATE YOUR SHOP VACUUM or 
dust collector to turn on when you 
turn on your power tool with our 
patented AUTOMATER. Senses when 
power tool is on. Built in delay of 
shop vac starting prevents circuit 
overload. Other uses - computer & 
printer, TV & VCR - more. 

DC-1200 120V 15A Plug-in version $39.95 
DC-2400 120/220V 30A Wire-in version $44.95 
R.F. ST. LOUIS ASSOCIATES 
P.O. Box 232 
Mountain Lakes, NJ 07046-0232 
icm 1-800-526-0602 
occi add $2.50 S&H 


AUTOMOBILES 


VAPOR Carburetor Triples MPG. Free Infor- 


mation. H&A, R2PS, Bowling Green, MO 
63334. 


GOVERNMENT SEIZED Vehicles from 


$100. Fords. Mercedes. Corvettes. Chevys. 
Surplus. Buyers Guide (1) 805-687-6000 
Ext. 5-20025. 


DRUG RAID SEIZURES! Buy Dirt 
Cheap. Mercedes, Fords, Porches, Van, 
Trucks, Free Details: Seizures, Box 4309. 
YA, West Covina, CA 91791. 


Diners Club Account (give # & exp.) Advertisers using box number in 
ad must furnish name & street address for our records. Send order & 
remittance payable to POPULAR SCIENCE, Classified Dept. 6C, 2 Park 
Avenue, New York, NY 10016, 212-779-5000. For advertising informa- 
tion call 800-445-2714. Fax #: 212-779-5568. 


Dorothy Ellis, Classified Advertising 


ABP BIKECAR CORP 
á P.O. Box 70775, 
Endicott. NY 13760. 


satistattion Guaranteed or Your Money Bac 


IS It True You Can Buy Jeeps For $44 


through the U.S. Government? Get the facts 
today! Call 1-708-742-1142 Ext. 4606. 


$225 DAILY "CHROME PLATING" 


AUTO PARTS, MOTORCYCLES, INEX- 
PENSIVE, EASY, (FREE) information: 
Chrome, Box 22855, 
20604. 


CARBURETOR ENHANCER. Can dou- 


ble mileage, retain full power, Free details. 
agle Research, 1-800-663-4758. 
604-426-7229. 


MOPEDS, Electric Cars plus parts, man- 


uals, accessories, unique catalog $3.00. 
Performance Speedway, 2810 Algonquin, 
Jacksonville, FL 32210. 


BUILD A WIND RACER 


THREE Wheels, Sail Powered. Plans $12.00 


Brochure $2.00. Pla Innovations, PO. Box 
393, Cassadaga, NY 14718. 


SECRETS OF SUPER MILEAGE 


CARBURETORS! 18 Desine $15.00. 
BEVELAR, Box 1223, Alpine, Tx. 79831. 


PREVENT VEHICLE THEFT! LOW- 
ERS Insurance costs! FREE Identification 
registration! EASY Kit installation. 
One-$14.95; Two-$24.95. GUARANTEED! 
ATASA, P.O. Box 428 Salem, MO 65560 


REPRINTED, world war two Automobile 


Users Guide, stretch your cars life. $7.00. 


Shelley Box 1260 Livingston, MT 59047 


DO Your own Radiator repairs. Manual 
$9.95 PPD. Box 332A East Detroit, MI 
48021 


SAVE MONEY, Do your own Autobody 


Repair & Painting at home. Step by Step 
Instructions on video tape. Send $32.95 ck/ 
mo to: JLV Productions Box 609-PS Ash- 
tabula, Ohio 44004 1-800-545-0916 


WANTED: OLD USED CARS. Jaguars, 
Mercedes, Porsches Randall, 214-394-0732. 


SEE Alternative DD for High Fuel 
Efficiency Carburetors! Here are 11 Patents. 


$10. P.O, Box 59224, Indianapolis, IN 46205. 


FERRARIS. . PORSCHES... MER- 
CEDES .. Over 150. 82 to 86 Models To 
Choose From Just Arrived From Europe 
And All UNDER $12,000. For Full De- 
scription Of Autos Send $5.00 To: Milano 
Motors, Box 3485, Kent, WA 98032. 


SAVE HUNDREDS, MAYBE THOU- 
SANDS! Extend Your Cars Life—Amazing, 


Proven System. Send $2.00: DirectLine, 
Route 10, Box 251-D106, Raleigh, NC 
27603. 


AUTO SUPPLIES & EQUIPMENT 


COLD DRINK $ 


Reda YOUR AUTO AIR CONDITIONER | 


The cut-to-tit adapter allows the 
E Car Cola Cooler and Beverage 
"uM Warmer' to fit all vehicle AC 
vents, keeping cans or bottles 
refrigerator COLD. Your heater 


keeps beverages coffee pot HOT. 
Install two holders ta one dashboard. 
Choose black, brown, blue, tan, red, 
or gray. $8.50 each, two for $12.50. 


p 
UTO-BEV-FRIG P.O. Box 8125 D-10 Van Nuys, CA 9140 


Waldorf, Maryland 


POPULAR SCIENCE 


ENGINE OVERHAUL KITS: Wholesale 
Catalog $2.00. Engine Service Group, Dept. 
PS, Box 13053. Lansing, MI 48901. 


CHAMPION QX MOLY oll blends in- 
crease dw horsepower, double engine 
life $21.95. Hundley, 3220 North Main, 
Cleburne, TX 76031, (817) 641-4961. 


SLICK 50 FOR LEAST/BEAT ANY- 
ONE. 1-800-537-7932 In CA 408-28-SLICK. 
B&J SPECIALTIES, Box 7783, San Jose, 
CA 95150. 


TRAILER - HITCHES Wholesale Draw- 
tite - Da'Lan Domestic - Foreign. Master 
card, C.O.D. Visa. (305) 233-5619. 


TEFLON engine treatment for cars, 
boats, motorcycles, etc. Reduces friction, 
wear, maintenance costs. One bottle $12.95. 
Emerald Chemical, P.O. Box 802451, 
Houston, TX 77280 713-873-5404 


ROLLOUT PICKUP BED. Koll-out Load 
Roll-in Material List Plans, Instructions 
$15.00. Dick Potratz, 929 Green, Hudson WI 
54016. 


ATTENTION “POLY” OIL USERS! 
SAVE WITH POLYON OIL ADDITIVE. 
$9.95 QUART. “TRY IT" OFFER?" PLUS 
$3.00 S&H USE VISA/MC. CALL 
1-800-872-8977 TO ORDER. 


EMGINESLICK — SPECIAL! $25/ 
Includes "book 150,000 Mile Car" HURRY! 
Order 1-800-75-Engine. 


BETTER HEALTH 


iS YOUR WATER CONTAMINATED? 
How to find out: Send $3.50 to, McMCO 1506 
Hemlock St. Chico, CA 95928. 


RADON HEALTH THREAT Facts on de- 
tection and removal. $6.00. Tall Oaks, Press, 
PO. Box 38226, Cleveland, OH 44138. 


EARTH SHATTERING has been 
| happening Long enough. Its time for people Like you 
and me to take Action in the restoration of Our 
BEAUTIFUL EARTH. Purchase vour Earth Shattering 
| T-Shirt and Let the Earth Know you Care, T-Shirts 


$0.95 S-M-L & XL Sweatshirts $1345 5-M-L & XL 
plus $2 75 shipping & handling Send check or 
monevorder ty EARTH SHATTERING 
PO Box 407 Wayzata MN 55391 


FEEL BETTEHR. TEST INDOOR TOX- 
INS. Formaldehyde, mold, lead and more. 
HOME TESTING KIT. Information book 
$7.95. Suite 324, 133 South Livingston Ave, 
Livingston, NJ 07039. 


CLEAR SKIN HEALTH FORMULA 
From Household Items $4.00. R.L. Smith, 
10064 South 700 East, Sandy, Utah 84070. 


BREATHE EASIER Auto Air lonizer Re- 
moves Fumes, Pollen, Dust, Cig. Smoke, & 
odors from your car. $29.95 plus tax, Check 
or M.O. to: Walker Enterprises, Box 10, Dun- 
levy, PÀ 15432. 


BOATS, INBOARD & OUTBOARD 
MOTORS 


BOAT PLANS—PATTEHNS-—KITS— 
Hundreds of Proven Designs—7'/55'— 
Hydroplanes—Canoes—Kayaks—R ow- 
boats—Duckboats—Dories—Bassboats— 
Sa ilboats—Houseboats—Sportfishers— 
Latest Technology/Simpl titchenglue. 
168 page DESIGN BOOK—S$4.00 AIR- 
MAIL. Includes FREE "Boatbuilding Sup- 
plies" catalog. Book: 312 page BOAT- 
BUILDING WITM PLYWOOD, NEW 3rd 
Edition ONLY $25.95. GLEN-L, 9152 Rose- 
crans, Box 1804/PSZE, Bellflower, CA 
90706. 
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BOATS, INBOARD . . . Cont) 


BOAT KITS—PLANS—PATTERNS— 
CHOOSE FROM HUGE SELECTION— 
8'/70' — Powerboats — Sailboats — 
Houseboats — Rowboats — Hydroplanes — 
Tunnelhulls — Duckboats — Canoes — 
Kayaks — Dinghies — SUPPLIES — 
Epoxies — Fiberglass — Foam — SEND 
FOR GIANT ILLUSTRATED CATALOG 
$3.00 ($5.00 airmail) —Book “Amateur 
Boatbuilding” $6.00—CLARKCRAFT 16- 
S Áqualane, Tonawanda NY 14150. 


EVINRUDE—OTHER BRANDS 1988 
BARGAINS ... All Sizes... $2.00 Han- 
dling. Scott McCulloch parts . . . Electra Ma- 
rine, 610 Merrick Road, Lynbrook, New 
York 11563. (516)599-3003. 


ALTERNATE ENERGY 


FREE ENERGY! Fuel-less Motors and 
Generators! H&A. R2EPS, Bowling Green, 
MO 63334. 


FREE HYDROGEN FUEL and OXY- 
GEN from water. Generator uses solar cells. 


|. Plans and Kit $15.00. Prairie Fower, Box 
, 8291, Edmonton, Alberta, T6H 2W6. 


SOLAR CELLS 


if you want Solar Electricity at the Very Best 
Prices, send$2(Refundable)forourcatalog 
of New & Surpius Solar Electric panels, 
cells, inverters, controllers, books, and 


related technology forindependent power. 
APPLIED PHOTOVOLTAICS 
Box 2773, Staunton, VA24401 
“Bringing thecostof Solar Electricity down 
to earth." 


ENERGY, TELSA COILS, ANTI- 
GRAVITY, UFO'S PARANORMAL PHE- 
NOMENA Information Package—$5.00— 
HEER, P.O. Box 5286, Springfield, VA 22150, 


PERPETUAL Motion Puzzle Solved! Ex- 
citin ort; newsletter; catalog $5.00. 
CEA U.| x 261P, Morton, WA 98356. 


200 SUPPRESSED INVENTIONS! 


| Amazing Catalog: $2.00 Rexco, Box 19250, 
. dean, 89019. 


EXTEND YOUR SWIM TIME 
Build this 3" &BY 2 MONTHS 
Solar pool SOLARMARK 
heater. Connects P.0. Box 357 | 
directly to your 
pool pump. Complete 
PLANS 59.95 


DESIGN your own A.C.-D.C. motor drives 
Complete design manual, $15. U.S. Nimka 
Enterprises Inc. 294 Walker Rd. Unit 3 
Bramalea, Ontario L6T-4Z2 Canada 


LAYMAN'S GUIDE TO UNDER- 
STAND AND INSTALL YOUR OWN 
GROUND SOURCE HEAT PUMP. $19.00 
A.B. &E. Blair, OK 73526. 


ANTIGRAVITY, free energy scien- 
tifically possible. 170pp. $12. Paraclete, Box 
859, , UT 84603 


SOLAR collectors you construct. Send 
stamp. 10909-PS Hayvenhurst, Granada 
Hills, CA 91344 


Do it yourself Solar Video 


| Lets you view your energy options. Contractor made | 


video gives siep by step instruction in installation, 
home evaluation, tools required and trade skills. We 
ship custom Solar Kits and parts. Solar help hot line: 
1-800 232-1786 In CA: (415) 732-9545. Catalog. 


$2.00 - Video $29.50. Send Check to: 1955 W, Win- 
ton Ave., Hayward, CA 94545 


SWIMMING POOL/ 
SPA SOLAR HEAT 


Simple. inconspicuous. inexpensive. design 
ys for itself within a few years. Easy 

installation. Enjoy freedom from gas co! E.P. A. 

energy laws forthcoming, affords excellent 

business opportunity. Send $2.00 (redm. on 

purchase) for more info, or $19.95 for 

complete blueprints to: 

PARADISE POOLS 

P.O. BOX 402 (P.5.), SUN CITY, CA 92381 
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SOLAR ELECTRIC INDEPENDENT 
HOME book/catalog $19.95 Composting 
Toilets. WIMDPOWER, Route 1P, Holton, 
KS 66436. 


SAVE MONEY heating water. Easy to 
follow instructions. Send $5.00 to: WATER, 
6984 CRAM RD., WILLIAMSBURG, MICH 
49690. 


PRODUCE YOUR OWN POWER 
LIGHTS. ENERGY! Book reveals methods 
virtually anyone can do and receive income! 
Details $7.95 CON TECH-E, Inc. P.O. Box 
15792, Asheville, NC 28813-0792 


ARTS & CRAFTS 


“GETTING Started In Stained Glass” 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 


SUNDIAL LAYOUT MANUAL. 25.00. 
RJJ, Inc., Box 445C, Export, PA 15632. 


BOOKS CRAFT Catalog 1,000 titles 
$2.00. ArtCraft, Baldwin, Maryland 21013. 


NEON ART 


COMPLETE INFORMATIVE HOME STUDY 
reg COURSE. FIVE ILLUSTRATED BOOKS 


WHERE TOBUY WHOLESALE MATERIALS. 
m =; HOW TO SET UP A NEON SHOP. HOW TO 
7 | JP BUILD ARTWITHOUT BENDING OR FILLING 
b TUBES. WRITE FOR FREE DETAILS. 
" COMPLETE COURSE POSTPAID $35 


f y Neon Institute 
^ J 522MYRTLE DEPT. PS60 
rae ARLINGTON, TX 76018 


HAVE MORE FUN WHEN YOU TURN 
OUT THE LIGHTS Transform plain space 
into blue spectrum black light fun with new 
paint process. For 8 oz. Send $14.95 plus S/H 
to: Chromalight, Dept 124 2316 Delaware 
Ave, Buffalo NY 14216. 


ASTRONAUTICS 


LARGE ROCKET Kits, Motors. $1.00. 
HSR, Box 5127, Reno, NV 89513. 


30 ANTIGRAVITY METHODS! 
Amazing Catalog: Send $2.00. Rexco, Box 
19250, Jean, NV 89019. 


BUILD YOUR OWN 
ROCKET MOTORS! 


@ UP TO 80 POUNDS THRUST! 
@ USING SIMPLE MATERIALS! 
& FOR JUST PENNIES APIECE! 


Homemade rockets go together quickly Use 
homemade fertilizer/charcoal fuel. Models 
fly thousands of feet! Speeds to MACH I! 
Write lor our catalogue, and we'll send you a 
working sample of a homemade electri rocket 
igniter ASD teach vou how to make vour own 
" e rocket motor casings, all using 
materials you'll find T n house. 
SEND $ 

Dept. PS6, THE TELL EFLITE 

CORPORAT ION, 11620 Kitching, 

Moreno Valley, CA 92387 


BOOTSTRAP LIFTER - Demonstration 
Kits, Catalog $2.00. Parallel Path Technolo- 
gies, P.O. Box 347, Pomona, CA 91766. 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


6 wheel drive AIV 
Amphibious 

|2 and 4 

passenger" 

models 


a} l zl r DH Soe 
idl- years-old and over, Fiease) 


Call Toll-Free 1-800-255-2511 | 


(From anywhere in the U.S. or Canada) 


Recreatives Industries, Inc. 


60 Depot Street, Buffalo, NY 14206 


BUSINESS OPPORTUNITIES 


$1000's WEEKLY. Free information. 
Stamped envelope: Progress, Box 93248, Los 
Angeles, CA 90093. 


HYDRAULIC JACK REPAIR MANU- 
AL AND CATALOG $10.00. HYDRAU- 


LIC PARTS SUPPLY, BOX 4157, | 


BROWNSVILLE, TX 78523-4157. 


$1804 MONTHLY! Buy/sell cars (spare- 


time) Revealing proof! Write: CODEX, 507 | 


Oak Drive, Friendswood, TX 77546. 


TAKE PICTURES for profit. Camera 
Ventures, Box 771, Lamara, CO 81052. 


MILLIONAIRE Mailorder Expert Re- | 


veals Money-Making Secrets. Free, exciting 
hour cassette: Melvyn Powers, No. Holly- 
wood, California 91609. 


HUNDREDS weekly easily. Assemble 
PROVEN products. Spare Time. No Experi- 
ence. Free information. IEC, Box 2227, Sil- 
verdale, WA 98383. 


$225 DAILY "CHROME PLATING" 
Auto Parts, Motorcycles, inexpensive, easy, 
(FREE) information: Chrome, Box 2285, 
Waldorf, Maryland 20604. 


MAKE $7,000 monthly as Loan Broker 
without investment/experience. Financial, 
Box 3578-Y, Anaheim, CA 92803. 


$500 WEEKLY mailing ads. Admailers 
Associates. Box 51063, Dur am, NC 27712. 


EOM MAE UY inclined individuals 
desirin igh Weekly Profits operating 
Small in acturing business Without In- 
vestment write: Businesses-P, Box 9008, 
Baldwin N.Y. 11510-9008. 


PIANO TUNING PAYS: Learn with ap- 
proved home study course, Diploma granted. 
American Tuning School, 17050 Telfer Dr., 
Morgan Hill, CA 95037. 


RECONDITIOM BATTERIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 
Free Information. Battery Outlet, Box 
3300-S, Hickory, NC 28603. 


$10,000 MONTHLY Taking Photo- 
aphs at Home! Call recorded message: 
(303) 674-8155, 


RECYCLE METALS, NO, NOT BEER 
CANS! Easy 3458 weekly! Free informa- 
tion, Hornsbys, Box 1214, Franklin, TN 
37065-1214. 


$392.00 FROM Square Foot Plywood Huge 
Demand! Revealing Proof $1.00 (Refundable). 
Woodwins, Bridgewater, Mass 02324-2299. 


$15,000 MONTHLY Income! Easy Mon- | 


eymaking Plan. No Investment. McDowell, 
Box 5529-Y, Diamond Bar, CA 91765. 


NEED MONEY? Free Grants, Signature 
Loans, Business Loans. Write: Action # 7-Y, 
Box 5499, Diamond Bar, CA 91765. 


DRUG RAID SEIZURES! Buy dirt 
cheap. Cars, Houses, Boats, Computers, Fur- 
niture, Free Details: Seizure, Box 4309-YD, 
West Covina, CA 91791. 


PROFITABLE Gold Foil Printer. Person- 
alize business c , pencils, matches. Free 
details, Gold, F.O. Box 24986 (LLC), Tampa, 
FL 33623. 


BUMPERSTICKER PRINTER. Cheap, 
simple, portable. Free details. Bumper, P.O. 
Box 22791 (LLC), Tampa, FL 33622 


ADVERTISE FREE in 21, 300 
Publications/Broadcasts. $5.95: Directory, 
Box 14107DB, Jackson, MS 39236 


EARN $60 HOUR 
Fix VCRs, no previous experience. All you need | 


are small handtools and our trouble shooting | 
guide. Work at home full time or part time. For | | 


Information write: 
N.E.C. COMPANY 
POBox3043-X * Skokie, IL 60076 
Call: 1-708-674-7888 


MAKE HOMEMADE BOOKLETS. 
FVE EARNED $187,000 WITH MINE. 
MONEY NEVER STOPS! Free informa- 
tion: Dasher, P.O. Box 5320, Sevierville TN 
37864. 


FORMICA: Repair Burned and Damaged 
Countertops WITHOUT REPLACE- 
MENT! Quick, easy to $600/day. Change 
countertop Colors WITHOUT REMODEL- 
ING! Millions of apartments, homes pay 
profits immediately. Introductory package 
FREE! 206/256-9742. Introductory Video- 
tape $14. REMEW-ALL BOX 9900-55, Van- 
couver, WA 98668. 


MAKE $1200 pas Tid per a oo in 
your own business. Distribu 
ucts to salons and retail stores emit prod; 
patented system. Small investment for in- 
ventory. New territories available. Cleanair 
Corp, 313-548-6622. | 


$5,000/MONTH WITH ZERO |! 
VESTMENT! No products to sell, no ov 
head, no inventory. Let others make 
rich! Established 5-year-old compan » 3 
billion industry, Call 24 hour hotline 
details and free start- a ackag 
1-900-741-2211, ext. 956. $1.95/min. 


BE your own boss! 1001 fast, easy ways 
make money! Free! Rush name, addre 
Money Making, Dept. PS, Box Z, Studio Ci 
CA 91604. 


EARNINGS Unlimited! Mail Our Bi 
lar Alarm Advertisements From Hon 

M Merchandising, Box 59314, Chica, 
IL 60659. 


BE WEALTHY! Easy Successful Hor 
Businesses. Free Complete Information K 
Write Now! Douglas Publishing, 100: 
Camille, Longview, TX 75605. 


PIANO Tuning Academy, 127178 G 
mainia, Alexander, AR 72002. Profitah 
Master. Visa. 


A "No-Nonsense" Way To $500 A D 
Rush Sase. D.J. Quick, 814 Woodward £ 
McKeesport, PA 15132. 


ASSEMBLE Products At Home For E 
Information Call 800-462-1128 Ext 90PS 


LET THE GOVERNMENT FINANC 
your small business. Grants/loans 
$500,000. Free recorded messag 
707-448-0270. (JG6) 


$6000 PLUS MONTHLY COMPLE 
ING MIP REFUND POLICIES (30 
879-5152 RECORDED MESSAGE. 


DARE TO BE A SUCCESS Proven Pr 
itable Home Business. Free Informati 
Oaks Publishing, 16 Dagorret, Oroville, ¢ 
95966. 

SPARE time fortune in Vinyl Reps 
Huge demand creates exceptional profi 
We supply everything. Details free. V 
2036 Montrose, Chicago 60618. 


$40,000 ON V3 ACRE! New hydropo 
- inexpensive, pleasant, practical! Free inf 
mation. Planters, Box 1214, Franklin, 
31065-1214. 


MAILORDER OPPORTUNITY: 5 
profitable home business without exp 
lence or capital. Free book. Mail Ore 
Associates, Dept. 622, Montvale, NJ 0764 


I MAKE $2,000/week Rec cycling P 
Gold! Free Report! (worth $25) Call anyti 
1(900)246-2323 ($2 min). 


T-SHIRT PRINTING MACHINES. 
manufacture professional single and m 
color screen printing equipment. Inexp 
sive, Free Brochures. Cateo, 12201 NW 
St., #538, Coral Springs, FL 33065. 


ADVERTISE free in 550 Magazi 
$5.00. Directory, Box 11W, Atlanta, ( 
30301. 


GET PAID for mailing letters! ` 
PAASE—TT7, 161 Lincolnway, North 
rora, IL 60542. 


$600 DAILY FROM OLD SHOES! F 
Details: Pinnacle Research, 3104 East Ca 
elback, Suite 123-5, Phoenix, AZ 85016. 


MAKE YOUR DREAM COME TR 
EARN $60,000 YEARLY REPAIRI 
SMALL CRACKS IN WINDSHIEL 
HOT REPLACING THEM. CALL 
FREE 1 (800) 826-8523 U.S.'CANA 
OR WRITE: GLASS MECHANIX I 
10170 NW 47 ST., SUNRISE, FL 


PROFITABLE home businesses. Free 
tails. POB 427, Garden City, MO 64747. 


$100,000+ GUARANTEED Resu 
75 Proven Low-Investment Opportunit 
$3.00, Marketing, Box 92402, Warren, 
48092-0402. 


$20,000 Monthly! Its never been eas 
Stamped Envelope: OppLife, Box 9 
Chesterfield MO 63006 


PROFITABLE HOME BUSINESS 
Free details. R&S Publishing, P.O. 
720388, Dept. B, Houston, Te 
77272-0388. 


$200 A DAY WITH YOUR PICK 
Sound good?? Tve done it—BELIEVE I 
Practical common sense guide. $10 
Country Boy, P.O. Box 560, Wyoming, 
02898-0560. 


SAVE MONEY $1. 00 gets you all 
opporanikies listed in this issue, PSJ. 

nterprises, 77 Calle Portal, B260G, Si 
Vista, AZ 85635. 


BUSINESS OPP. (Cont) 


MOST profitable businesses you can 
from REE infor little or no thoes: 


s Angeles, CA 90022 - 


AKE MONEY with your camera, Re- 

rt and Directory. $3.00, Berringer, 211 8S. 

nenas Blvd., Suite 169B, Anaheim, 
806. 


OW TO START HOME BUSINESS 


DOKS. Guaranteed free information. 
sden Co 
ond, NH 03470 


AKE MONEY WITH YOUR COM- 
TER. Learn How. Send $10 to PC 
rvices-PSI, Box 477 Sicklerville, Nd 
)81 


GOLD Bullion MLM program guaran- 
ed. Kit $3.00. Box 9-111, Anchorage, AK 
509. 


AVE TIME AND HUNDREDS OF 
DLLARS! Let us write your business plan 
tline. Send description of business and 
5. Business Tree, 302 Ohio Ave., Wilming- 

, DE 19805. 


AKE Rubber Stamps. Highly Profitable 
isiness. Free Details. Stamper, POB 22809 
LC), Tampa, FL 33622. 


200 $500 weekly- AT HOME! No gim- 
cks - Details FREE! Homeworkers- 5, 
x 636679, Margate, FL 33063 


SET RICH! Secret law smashes debts— 
m cash credit! Details FREE! Wealth- 
t-S, Box 4036, Pompano, FL 33063. 


AKE MONEY with your Hobby, order 

. $3.00, Berringer, 211 South State 

llege Blvd., Suite 169A, Anaheim, CA 
a Lib. 


05,000 MONTHLY RESIDUAL. Num- 

E One Product Line $15 Billion Year In- 

. Send $6.95 (refundable) for informa- 

nal video: Meridan Associates, 43983 

th Street West, Suite 249, Lancaster, Cali- 
la 93534 


READ BOOKS for pay! $100 a title. 
ite: PASE—VH2, 161 Lincolnway, North 
irora, IL 60542. 


REE SAMPLE! Miracle Polishing Cloth. 
2% profit plan! R&S, 1312-PS Washing- 
n, St. Louis, MO 63103. (314) 241-8464. 


ALUMINUM SCRAP—Recycle Yourself 
MAKE UP TO $25.00/POUND! FREE 
ormation: Industrial - P506, Box 127, Al- 
andria Bay, New York, 13607. 


3ECOME A REAL ESTATE AP- 
RAISER. $100,000 plus potential. Home 
dy. Earn professional certification. Free 
erature, 800-223-4542 Dept. RG109. 


MPORT-EXPORT opportunity, profita- 
* world-wide, mail order business from 
e, without capital. We ship plan for no 
d an Experience unnecessary. 
rt. Mellinger, Dept. A2696, Wood- 
hd Tu ;, California 91367. 
— 


e Conca. 
DN! Whole$ale any quantity, Guaran- 
d Product$! Catalvst Water, Water Fil- 
5, Personal/Household Care, Nutrition, 
ti-Aging Moisture Replenisher, Aloe, 
Extinguishers, Homeopathic Medi- 
, Milk Alternative, Cosmetics, Herbs, 
dio/Video Tp . Dick Cayot (CARCO), 
pi PS690, 0 2ND Ave., Des Moines, 
a 50313- yg (515) 243- 7893. 


ARN Huge Profits! Import Electronics 
Hardware . . . Tools. . . 12,864 Products! 
aranteed Results. Free Report. Chan- 
9, GPO Box 882, Hong Kong. 


ma LL investment, big possibilities. 

sful small business idea. Send $15.00 
vuiupkda plans. Logix Industries, Box 11, 
Anne De Bellevue, QC H9X-3L4 


1000'5 MADE WEEKLY! Proven suc- 
. Start today. $5 for complete mon- 


ing opportunity. Junior Enterprises, 
* Ashwood Ct., Lemoore, CA 93245. 


EW! GROW EXPENSIVE PLANTS. 
LL FOR 2,000% PROFIT. Free infor- 
tion. GROWBIZ, Box 306-56. Seminary, 
394779. 


20,000 GARDEN CROP! Grow Gin- 
g. Sell $60 pound. (Information) 

and's, 5712-PS-A Cooper Road, 
lanapolis, Indiana 46208. 


A Old Homestead Hwy, | 


HUGE Demand, LARGE PROFITS 


working from home. Complete AUTO DE- 
TAILING booklet plus Pinstriping, Mold- 
ings, Touchup instructions. $6.95. DJ's, Box 
957281, Hoffman Estates, IL 60195. 


$8,000 YEARLY MAKING BOOK. 
LETS. 25 - STEP METHOD shows how' 
Premier, Box 544, Fox Lake, IL 60081. 


SCREEN PRINTING BOOK - Step by 
step illustrations. Send $19.95 to: Wilson 
PO. Box 560002, Dallas, TX 75356-0002. 


GET RICH! Amazing plan brings $3345 in 
21 days. Write: Omega: Box 4309-YS, West 
Covina, CA 91791. 


AMAZING RESULTS Spare Time very 
little investment FREE DETAILS. Janet 
Usher Ohio 44255." 10765 Park Street, 
Mantua io 44255 


PAINT SWEAT SHIRTS for fun, profit. 
Send $6.00 for instructions, ideas, sources 
and sample pattern to: E. Oberdorf, 165 H, 
Mullica Hill, NJ 08062. 


WEALTH AND SUCCESS, GUARAN- 
TEED! Home businesses of the '00s. FREE 
details plus bonuses! Progressive Publishing 
Systems, 200 N. Mesa Hills #201, El Paso, 
TX 79912. 


BE YOUR OWN BOSS! Earn unlimited 
income! Assemble products at Home: Elec- 
tronics, crafts, others. No Experience 
needed. Call 1-504-641-7778 Ext. 8326. 
Open 24 Hours, Including Sunday. 


EXCITING INCOME DISCOVERY 
REVEALS METHOD YOU CAN USE 
FROM YOUR KITCHEN TABLE. 
$100Q0's WEEKLY POSSIBLE. Free De- 
tails. Long s.a.s.e. to: 225 W. Moana, Suite 
#306, Reno, NV 89509. 


PHOENIX has tremendous opportunities 
for those desiring financial success! Call 
(804) 944-3323. 


HELP? In starting your business, for in- 
formation, send stamp. LNI, 789 Lakeknoll, 
Sunnyvale, CA 94089. 


MAKE MONEY - SAVE MONEY with 
chemicals, Details 1.00. Aroja, FO. Box 
5552, Saginaw, MI 48603. 


BURGLAR—FIRE ALARMS 


$2500 SECURITY SYSTEM $595 
Save on professional system. Install for your- 
self or profit. 16 zone control communicator, 
alphanumeric keypad, 4 infrared motion de- 
tectors, 20 magnetic contacts, siren, battery, 
incra tiam Ta lephoned assistance and 

rogramming included! Catalog. Triton 
Ficctronies Systems, Inc. Since 1979 
904-584-3671 refundable. 


BOOKS—MAGAZINES 


CASH FROM GARAGE SALES Book | 


for success. $6.95. Dall Publishing, Box 
1123P, Acton, MA 01720. 


FREE SUBSCRIPTIONS to over 200 

Beda computer and business magazines— 

. Write for free information: Sea- 

id 4 48 Militia Drive, Lexington, MA 
02173. 


BUY ANY PROPERTY, MAKE BIG 
$$$. Bad credit, no money, no job. Amazing 
Book reveals all. 2$. American Fidelity Pub- 
lishing P.O. Box 584-J Middleton, WI 53562 


HOW to save 50% or more on Gasoline and 
Car expenses. This book pays for itself. Send a 
check or money order for $5.00 plus $1.00 for 
postage and handling to: Laura McMarthys 

stinctive Gifts. 11 Bronx River Road, PO 
Box 1063 Yonkers, NY 10704 


RADON 

nM M procedures Two illustrated guides, 

roducts discount catalog, $3. Re- 

debe ational Testing, POB 27362, 
Denver, CO 80227. 


PUBLISH YOUR BOOK! Join our suc- 


cessful authors. All subjects invited. Publici- | 


ty, advertising, beautiful books. Send for 

fact-filled booklet and free manuscript re- 
ort. Carlton Press, Dept. PSR 11 West 32 
treet, New York 10001 


WEALTH WITHOUT GIMMICKS! 
These timeless bestsellers have helped mil- 
lions accumulate wealth. Free information. 
Classic Books, 379 Woodbridge Avenue, Buf- 
falo, NY 14214. 


YOURS FREE! AMAZING CATALOG 
OF 400 moneymaking and self- 
improvement books! Write for your Free cat- 
alog. American Shoppers Guide, Inc. 505 
Northern Boulevard, Great Neck, NY 11021 


TESTING AND CORREC- 


METRICS 


HAVE YOU EVER HAD 
A METRIC NUT OR BOLT 


YOU COULDN'T IDENTIFY? 


At last there is a wall chart 
and booklet identifying most nuts 
and bolts to 50mm. 


Includes: Metric with decimal 


equivalency; Coarse and Fine series; 
Chart relating mm pitch to T.P.1I.; 
and much more! 
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AVIATION 


HOBBY HELICOPTER Ultralight True 
Helicopter-Conventional Helicopter 
controls. Simplified construction—Motor- 
cycle or Rotax engine. Information: $5.00: 
POLYNOVA, Dept. PS, Saint-Remi, Que- 
bec Canada JOL 2L0, 


NS" HELICOPTER! 


p ul Take-off fiom yout backyatd 
imple, low-cost 

aise thy te pay adventute / 
g @May be flown 
without a license 
"Several helicopter 
& gyrocopter kits 
& plans available 
Helicopter Plans. 
Helicopter Experimenter Book... 
Complete Kit Info. aa arans $10.00 


SPECIAL! All 3 items: Only $19.95 à 
IFOREIGN: add $4 U + 
F CT eique, P.O. Box 50. A 


Riderwood, MD 21139 
Credit card order line: 1-301-583-5366 

AIRBOATS - Hovercraft Supplies. Plans, 
Kits Propellers, Engines. Catalog. $3.00. 


BOBO OG R73. O08. 8- M 


Sportscraft, Box 6405, Meeker, Oklahoma | 


74855. 


+ HOVERCRAFT 


eee HELICOPTERS 
* GIRO KOPTER PLANS al 
* JET TIP HELICOPTER 
* CO-AXIAL HELICOPTER NITS 15 E 


* FULL FLIGHT HELICOPTER 


INFORMATION PACK $5.00 
Includes: specs, pholas. prices 


| BW ROTOR ÇO. INC. 


Box 397-4 
Towanda, KS 67144 


MEET MANX ` 


YOUR PERSONAL FLYING MACHINE 


Finally. an inéxpensive homebuilt helicopter... that makes sense! 
Forge! everything you know about conventional helicopters. We 
have re-written the book on helicopter design. 
The MANX™ co-axial helicopter needs no tail rotor because it 
produces no terque. Twin counter-rotating rotors provide fail-safe 
hover and cruise flight with no noticeable vibration 

J VERY EASY & SAFE TO FLY 

J INEXPENSIVE TO OPERATE & MAINTAIN 

J 2PASSENGERS @ 150 MPH; 600 MILE RANGE 

J USES AUTO FUEL; OVER 20 CU. FT. BAGGAGE 


Learn mara abaut the remarkable MANK | cp-axial helicopler. 
Send today for free Mini-Infarmatipn package 
Enclose 52.00 (Non-U.S. enclose $4.00) for postage and handling. ot 


Order the following Manx products: 

J COMPLETE INFO PACK +3 VIEW DRAWINGS . 

J TECHNICAL REPORT (must reading)... 

J VHS VIDEO TAPE OF MANNED PROTOTYPE 
IM ACTUAL FLIGHT TEST zb 


5200C 
-..... 830.00 


..... $40.00 
.... 875.00 


J ORDER ALL (3) ITEMS (SAVE $15 00) i . 
Please send cash, check or money order (in U.S. funds raven ona 
U. S bank only), Na COD's. Non-US. add $7 DD postage 


Moshier Technologies 
334 State Street, Suite 106, (Dept. PS3), Los Altos, CA 84022 


BOOMERANGS...INCREDIBLE RE- 
TURNS! Worlds Best Hi-Tech Designs. 
Free Illustrated Catalog. Amazing! 
BoomerangMan, 1806-2 N. 3rd, Monroe, 
LA 71201-4222. 


BACKPACK HELICOPTERS under 85 
penne fly 50 mph! Build your own! Il- 
ustrated information details ultralight 
helicopters available today! Plans, kits, 
suppliers, technicals and more! $10. 
ROTOFLITE, Box 1807, Rolla, MO 65401. 


| Brochure Available 


POPULAR SCIENCE 


Only $9.95 + $3.50 S/H 
(CA res. add 6%) No COD. 


Order from METRICS, P.O. Box 2419, 
| Ft. Bragg, CA 95437-2419, Fax no. 
707- 361-0862. 


BUY IT WH OLESALE 


CLOSEOUTS! Wholesale! Overruns 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


400,000 BARGAINS Below Wholesale 
Many Free! Liquidations Closeouts! . . . Jok 
Lots ... Single Samples. Free details. 
Worldwide Bargainhunters, Box 1409-B. 
Holland, MI 49422. 


COMPUTERS 


BUILD your own Macintosh and save 
50%. New book shows how. Free info. 
Brants, Box 68708, Portland, OR 97268. 


FREE Programs!! IBMpc's/Apples. 
TRS80s/Commodores. EZRAEZRA, Box 
52225JU, San Diego, CA 92105. 


CRYPTOGRAMS: Create and Solve by 
Computer. IBM Compatibles. $11.27 
Ubbermann Software 401 Rose Street 
Lakehurst NJ 08733. 


SAVE THOUSANDS When Buying A 
Computer. Proven. Details. Send $10.00. PC 
Services-PS1, Box 477, Sicklerville, NJ 
08081. 

LETTER QUALITY OUTPUT/FONTS 
From dot matrix printers! (IBM's. 
Compatibles). $5.00. Specify 5.25°/3.5". Fire 
Crystal, Dept. P56, 699 River Road, Yardley 
PA 19067 


LEARN COMPUTERS PROFIT 


Program & Integrate 32 Bit Computers 
* 003386 Multi-Window Operating System — 
Unix Like, DOS Friendly 

* 32 Bit 386 Computers Complete VGA HD $1995 
* External Device Control Board Control home. robotics 
406-728-0332 Advisor Hotline 
MC INTELLIGENT MACHINES Visa 
1440 W. Broadway, Missoula , MT 59802 


ATTENTION PC NOVICES. Complete 


rsonal 


ox 205, 


Guide to purchasing and using 
computers. $6.95. Greyware Press, 
Penfield, N Y 14526. 


HOW TO BUY COMPUTEHS WHOLE- 
SALE, Send $6.95 to: Compwholesale, P.O. 
Box 10003, Blacksburg, VA 24062. 


PERSONAL COMPUTER EASY 
STEPS to WORD-PROCESSING and MS- 
DOS 3.3. Basics only $15.00. M. Wilson 
Enterprise, Box 621 Rush City, MN 55069. 


CB RADIO 


POLICE—FIRE SCANNERS, CB'S 
MARINE 2-WAY, ANTENNAS, HPR, 
BOX 19224PS, DENVER, CO 80219. 


CABLE EQUIPMENT 


CABLE T.V. EQUIPMENT 
Why Pay a High Monthly Fee? 


All makes and models! Low Prices, Quantity 
discounts. 60 Day Warranty. Shipment within 24 
hours. Stamped envelope (.50¢) for FREE catalog. 
C.O.D. orders accepted. 

L & L ELECTRONICS, INC. 4 

— 1430 Miner St., Suite 522 
Des Piaines, IL 60016 
For information 1-708-438-4056 
Orders Only 1-800-542-8190 


CABLE TV BOXES We sell only the best 

low prices, we ship COD. Free Brochure. Ace 

ucts, P.O. Box 582, Dept. S, Saco, ME 
04072, 1-800-234-0726. 
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CABLE EQUIPMENT (Cont) 


CABLE TV SECRETS—the outlaw pub- 
lication the cable companies tried to b: 
HBO, Movie Channel, Showtime De- 
scramblers, Converters, etc. Suppliers list 
included. $8.95. Cable Facts, Box 711-PS, 
Pataskala, OH 43062, 


CABLE TV 
EQUIPMENT 


Converters. Remote Controls, 
Descramblers, CD Players, 


JERROLD-OAK-SCIENTIFIC 
ATLANTA-HAMLIN 
ZENITH MANY MORE CALL TODAY! 
M Only quality products sold 
Mm Easy to use  Satislaction guaranteed 
i Knowledgecable sales stall 
Most orders shipped within 24 hours 
CALL FOR YOUR FREE CATALOG 


1-800-228-7404 EEE 
MAKE THE CONNECTION 
WITH 


NU-TEK ELECTRONICS || 


5114 Balcones Wood Dr. #307 Dept. 298 
Austin, TX. 78759 


CABLE TV CONVERTERS BARGAIN 
HEADQUARTERS: OAK, JERROLD, 
TOCOM, ZENITH, HAMLIN, SCIEN- 
TIFIC ATLANTA. ORDER YOURS TO- 
DAY. 800-327-8544. 


DESCRAMBLER M35B. Only $39.95. 
Guaranteed. Telamar. 9016 Wilshire Blvd. 
#828, Beverly Hills, CA 90211, 
1-800-648-4600 

DESCRAMBLER: 579 Jerrold TB-3, 579 
Scientific Atlanta SA-3. $5 S/H Send check 
to order or write for free info to Cable 
Shoppe: P.O. Box 5093, Austin TX 78763 No. 
Texas sales 

TOCOM'S ALL FOR 3150.00 COM- 
PLETE WITH REMOTE, TESTED 
213-478-2506 


CABLE TV Descrambler Plans, $3.00. 
Stevens, Box 20286, Bowling Green KY 
42102, 


"CABLE BOXES" 
Tri-Mode 
- Jerrold SB 


Scientific Atlanta 


1-800-848-3997 


CABLE SECRETS MADE SIMPLE. 
Publication covers Descramblers, Convert- 
ers, Premium Channels, Suppliers, etc. 
$5.95. JRD, Box 99291, Louisville, KY 
40269. 


CABLE DESCRAMBLERS DIS- 
COUNT. Low prices, Best Quality FREE 
CATALOG 1-800-535-1843. 

DO-IT-YOURSELF 


MINIATURE FM TRANSMITTERS! | 


Tracking Transmitters! Voice Disguisers! 
Bug Detectors! Phone Devices! More! Cata- 
log $2.00: XANDI ELECTRONICS, Box 
25647, Tempe AZ 85285-5647. 


ARROWHEAD Making. VHS $29.95 S/H 
$3.50. Commons, Box 5012-PS, Central 
Point, OR 97502. 


DETECTION—Surveillance, Debug- 
ping. Plans, Kits, Assembled Devices. Latest 

igh-Tech catalog $5. Detection Systems, 
2515 E. Thomas, #16-864A, Phoenix, Arizo- 
na 85016. 


LASERS, from $40.00 write MWK In- 
dustries, 9852 W. Katella, Suite 340PS, An- 
aheim, CA 92804, or call 714-956-8497. 
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TEACH YOURSELF to READ with a 


VIDEO! Toll free 1-800-359-RUSH. 


TELEPHONE LISTENING DEVICE 


Record telephone conversations in your office or 
home Connects between any cassetle of tape 
recorder and your telephone tine Starts auto- 
malically when phone is answered Records both | 
ses of conversation Stops recorder when 
phone is hung up 


E E LJ 
* EACH ür Duc ange 


Su Trg in. 


Super Powerful FM TRANSMITTER 


RB Many tenes more powerful than other transmitters 


Transmis up fo 'à mie lo any FM radio -Easy to 

Assemble Kit - up to SY battery [not mci ) 

For calaiog of Transmitters, Vose Scrambiers and 

other specafy items, enclose $7 DO te USI Corp 
Cail) 407-725-1000 or send $19.95 + $1.00 
shipping per item to: USI Corp., PO Box 


PS-2052, Melbourne, FL 32902 COD’sOK. 1x1" 


WILL KITS- Attorney prepared. Easily 


understood. Legal all States. $11.95. "LIL^ 
TOKENS, 217 Screven, Savannah, GA 
31404. 


MICRO FM TRANSMITTER, 3 Mile 


range, plans $6.00 FMA, P.O. Box 4383 
Bloomington, IL 61702-4383. 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 


Call or send MO, VISA, MC for immediate de- | 


livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 


DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-232-3878 


AMAZING 


SCIENTIFIC & ELECTRONIC 
PRODUCTS 


GRAT-ANTI GRAVITY GENERATOR .............-. 
LC7-40 WATT BURNING CUTTING LASER 

RUBA-HI POWER PULSED DRILLING LASER. ....... 
BTCS-1 MILLION VOLT TESLA COIL . 

MCP1-HI VELOCITY COIL GUN . 

LLSI-LASER LIGHT SHOW 3 METHODS . 

EH1-ELECTRONIC HYPNDTISM TECHNIQUES . a, 
EML1-LOWER POWERED COIL GUN LAUNCHER. ee, 
JL3-JACOB LADDER 3 MODELS . . rae 
SD5—SEE IN THE DARK . 

LEV1-LEVITATION DEVICE . 


FMV1K-3 MILE FM VOICE TRANSMITTER. .......-- 
PFSTK-HAND CONTROLLED PLASMA FIRE SABER. . 
NIGTK-H! FLUX NEGATIVE ION GENERATOR 
PGSK-PLASMA LIGHTNING GLOBE....... 
LHC2K-VISIBLE SIMULATED 3 COLOR LASER 


BTC3K-250,000 VOLT TABLE TOP TESLA COIL ... . $249.95 
IOG2K-IOM RAY GUN, project energy without wires. 3129.95 
TWETK—TELEKINETIC ENHANCER/ELECTRIC MAN ... $79 50 
VW/PMTK-3 MILE AUTO TELEPHONE TRANSMITTER $49 50 


ASSEMBLED IN OUR LABS 
LISTIO-INFINITY XMTR Listen in via phone lines... 8199.50 
IPGTO-INVISIBLE PAIN FIELD BLAST WAVE GENERATOR $74.50 
ITM10-100,000 VOLT INTIMIDATOR UP TO 20° . $98.50 
TAT30-AUTOMATIC TELEPHONE RECORDING DEVICE $24.50 
FSP4U-PHASOR SONIC BLAST WAVE PISTOL . , 589.50 
DWE1U-ALL NEW 26" VIVID COLORED NEON STICK . $74.50 | 
LGU20-—.5 TO 1MW VISIBLE RED HeNe LASER GUN $199.50 
BL$10-100,000 WATT BLASTER DEFENSE WAND... $89.50 


ASSEMBLED | KITS SI nd | 


EASY ORDERING PROCEDURE-TOLL FREE 1-800-221-1705 
OR 24 HRS ON 1 M REM 


AX IT TO 1-603-672 
VISA, MC, CHECK, MO IN US FUNDS. INCLUDE 10% 
SHIPPING. ORDERS $100.00 & UP ONLY ADD $10.00. 
CATALOG $1.00 OR FREE WITH ORDER, 


INFORMATION UNLIMITED 


P.D. BOX 716, DEPT. PS8 AMHERST. NH 03031 


HOD1K-HOMING TRACKING BEEPER TRANSMITTER $44.50 | 
LGUBK-2.5 MW HAND-HELD VISIBLE LASER GUN . $249.50 | 


: NEW HE NE 
N LASER TUBES $35| 
A» Dealer Inquiries Invited. 


Free Catalog ! 
MEREDITH INSTRUMENTS 
| 6403 N. 59th Ave. + Glendale, AZ 85301 + (602) 934-9387 | 
“The Source for Laser Surplus "' 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 


4 Do it yourself REFILL IT i: 7 Sh inctudes 
it's easy SAVE OVER 75% + Aepiscerers on 
CARTRIDGE is 
NM —— d CANON COPIERS | 
MORACK a ri EER _$19. 95 


INCORPORATED Order or Information! LASER PRINTERS | 
5. 9 (708) 596-0580 | i| 
| HEE FAN (708) 598-9203 | $29.95 | 


START YOUR OWN SHOP 


Complete neon course with photos 
and diagrams. 180 pages. Includes 
p where to buy materials wholesale 
» . in U.S.A. How to earn while you 
learn. How to sel up your shop. 
Postpaid, $44.00 (U.5.) Canadian 
$52 00. Visa Okay. Write tor details. 


Peter Horsley Publications 
115 Riverbirch Cres. SE Calgary AB., Canada T2C 3M1 


39,270 CATALOGS DIRECTORY guide. 


Sources for anything! $5.95: Catalogs, Box 


14107AB, Jackson, MS 39236. 


QUARTZ CLOCK MOVEMENTS and 
supplies! Low Prices! Yankee Ingenuity, Box 
1138, Altus, OK 73522. 


This is a normal functioning 

telephone! EXCEPT it has a 

secret built in monitor. 

Only YOU can call and monitor all conversations, using 

a Secret Code, and never be detected! Range Unlimited 

$175.00 — & month Warranty — Phone Tap Catalog $3.00 

LISTEN ELECTRONICS, 603 Elgin, Muskogee, OK 74401 

1-800-633-TAPS 


Newspaper Signal Kit 
Fully Automatic 


Flag Goes Up Automatically When 
Newspaper Arrives. Fits All Tubes. 
send $6.95 To: 

BKL 
4240 East River Rd. 
Dayton, Ohio 45439 


| SAVE UP TO 


Theft & Weather 
Resistant Detailed 
Plans Directions 
& Material List , 
Send $4.95 MO. 
SASE to: 
HARD TOPS 
P.0. BOX 12747 

| LAS VEGAS, NV 89112 


«wis 3 oz... durable = 
fect vision © ratchet brat 
gems 9.5" Hx 12" W004" 
* adjustable shield to fit 
wxireicdual faces. 


paining, yarding, grinding 


$8.95 Saima * 
Pix 7 15081 | 


CAL Internanonal « - 17 729 Analog, Fic hardson, T TX 


TOXIC Combustible GAS LEAK DE- 
TECTOR for Home, Boat, RV, Complete 
electronic kit. $44.50 CANADIAN + $4.00 
S/H Money back guarantee. NEODYM. 
#207-1540 Mariners Walk, Vancouver, B.C., 
Canada V6J4X9 (604) 731-8908 


CONVERTIBLE dome, pool light, bro- 
chure $1.00. pools, Bridge Stn, Box 543, 
Niagara Falls, NY 14305. 


200 SUPPRESSED /DORMANT 
VENTIONS! RARE INFORMATI 
DATABASE CATALOG! 52. REXCO, 
19250, Jean NV 89019. 


SOLAR POOL HEATING SYSTEI 
Direct from manufacturer. Install it y 
self! Call 1-800-227-7657 Ext. 100. 


BUGGED? WIRETAPPED? Find 
fast! Countermeasures equipment cat; 
$1.00. Capri, Box 5895, Bayfield, CO 811 


$500.00 FROM ONE SACK CEME 
Free picture proof. BRINCO, Box 1092 
Hesperia, CA 92345. 


SURVEILLANCE COUNTERS! 
VEILLANCE EQUIPMENT CATAL 
$5.00. Eavesdropping Detection Eq 
ment, PO. Box 1087, Williamsville, 


51,000 CATALOGS listed. Sources 
Anything! $5.95 Catalogs. Box 92452X, 
lanta, GÀ 30314. | 


BUGGED? Tapped? Hi-Tech Electroi 
Surveillance! Debugging! Protection! C 
log - 1-800-232-8558. 


umi unii Rn MAE IE CLA 

BUILD YOUR OWN HOME Wi 
CONCRETE BLOCKS YOU M 
YOURSELF. Easy to build. Concrete B 
mold. How to plans $11.50 plus $2.50 
ping. Plans P.O. Box 563 Charleston 
12933. 


SAVE HUNDREDS on air conditio: 
costs. Step by Step VHS instruction 
maintaining your home a/c system. 
$19.95 + $2.50 s/h to: LS Enterprises, 
8788, Redlands, CA 92375-1988. 


SAVE MONEY! Make Dozens of U 
Items COST FREE! Fishing Equipn 
Toys, Gardening Aids; Made From ' 
You Throw Qut Every Day. Amazing B 
let! $6.00. Makaron, Box 19016, Las Ve 
NV 89132. 


STOP CHIMNEY FIRES due to crea 
buildup from wood-burning stoves. d 
drawings and instructions. $7.50 to: Mg 
Enterprises, Box 2610, Sandusky, ¢ 
44870. 


INSTANT HOT WATER. Save on 
bills. Upgrade existing or new. Not an e 
energy consuming appliance. Complet 
lustrated plans. $10. Country Soft, 822 
onburg Blvd., Saxonburg, PA 16056. 


KALEIDOSCOPES - Easy Build 
Own Kits - $19.95 Blueprints - $5 
KALEIDOSCOPES Co., "$862 Inve 
Drive, Los Alamitos, CA 90720 


YELLOW Or Dark Teeth Whiter tee 
$15.00. Why pay $260.00 Secrets reve 
$9.95. Check-MO. Worley Smith Ent., 
Box 468, High Shoals, NC 28077. 


TESLA COIL COMPUTER AIDED 
SIGN PROGRAM. Professionally wri 
$250.00. Free brochure. Jamison, 6809 I 
field, 1554, Mayfield Heights, OH 441 


SURVEILLANCE KITS! Teleph 
Room, Combination Telephone/Room 
mitters. Catalog with “ELECTRO 
EAVESDROPPING EQUIPMENT 
SIGN” Book Review, $1.00. Sheffield I 
tronics, 7223B Stony Island, Chicaga 
60649-2806. 


MODIFY lawn mower engine to pos 
displacement air compressor using 
made reed valves MODIFY car starte 
slinger arm baseball pitching mac 
MODIFY car starter to variable speec 
versible motor for winch go-cart No rheg 
or solenoid Plans $5.00 each All 3 and 
$20.00. Send stamped envelope to: Ch: 
Thomas, PO Box 1546, Pearland. 
77588-1546. 


HOT TUB-SPA BUILD YOURS 
LESS THAN $895.00. Illustrated F 
$14.95. P.O. Box 451, Phillipsburg 
67661. 


HOMEMADE ALCOHOL STILL. F 
$9.95. Odell Hobbs, P.O. Box 4392, Sp 
field, MO 65808 


LASERS - Build Gunsights, Poin 
Lightshow, Nitelite, Lab. Blueprints an 
tructions $9.00 Each. 3 For $20.00 Free 
061 TERS POB 44188 Phoeni 
850 


RECORD 12 HOURS ON A s 
STANDARD CASSETTE. Voice Acti 
extended play recorders. Free Brochure 
ductive Electronics, Box 930024, Norc 
GA 30093 


DO-IT-YOURSELF ‘Con’ | 


LANS! Plasma lightning Globe. FM 
. Bug detector. Cheap to build, $5 each. 
keting, P.O. Box 962 Pearl River, NY 


\EYLESS GARAGE ENTRY Easy act- 
s with this all-weather system! Quick 
allation! Personal security code. Com- 
ble with all automatic garage door open- 
and remotes! One year warranty. Send 
.95 (3.50 P + H) to: BWANA DISTRIBU- 
RS, PO Box 91318, San Diego, California 
09. 


Ey Plans - step by step 

mplete with Dragranns 

jas Challenging to 

d as itis to Ride 

z Ded from Bike Parts ¥ 

beat | 

d $10.00 to; RMT Distributors 

PO. Box 1625, Bay City MI 48706 


LEDGEHAMMER AMPLIFIERS. 
ns $14.95. Kit $89.95. Box 16825, Hat- 
burg, MS 39402. (601) 264-4570. 


ATER WIZZER Absolutely Amazing! 
bts Powerful stream of water Tremen- 
Distances! The Ultimate Water Weap- 
Plans, now only $7.99. Send s.a.s.e to: 
MATE ENTERPRISES, Box 328A, RD 
anastota, NY 13032. 


ROVEN inground POOL PLANS. Eas- 
nodified. Save thousands. Complete in- 
actions, $9.95. Homebuilt Pools, Box 
55, Rio Rancho, NM, 87174. 


UILD - Custom 2-liter cola bottle lounge 
t. Plans - $5.95 to PD. Products. PO. Box 
4, Cinti OH 45246 


ATERBED PLANS Save hundreds 
ke your own. Styles for all size beds. 
5. Jersey Enterprise, Box 795, Green- 
ok, NJ 08812. 


OLOGRAPHY Cheap and easy, $10.00. 
P., 101 Butler, Providence, RI 02906, 


IR CONDITIONING REPAIR VIDEO. 
: easy step by step VHS Video teaches 
how to repair your air conditioner. Make 
jey repairing for others. We also carry a 
> selection of replacement parts. Satis- 
on guaranteed. Send $29.95 plus $1.95 
ping and handling to: MM S C., P.O Box 
North Oxford, MA., 01537. 
AVE TIME AND MONEY, Profession- 
clean your VCR Safe, Easy instructions. 


95, Technologies Unlimited, Box 3160 
inson, KS 67504-3160. 


UBMARINE REMOTE CONTROL 
t From Everyday items. Fun project! 


05 

CLASSIC CARS 
TTERY MASTER SWITCH 
int Pending vm 
fit post, h 
or side ter- 
| batteries 


ronnects all electrical circuits with 


mple turn of the knob. Attaches : 


jattery in minutes. Heavy duty. 
able for 12 or 24 volt batteries. 
inates battery drain, prevents 
Ton fires, provides emergency 
OTI. 

ove knob to stop theft and un- 
orized operation. 


| $12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
X 27-PS, Tyrone, PA 16686 
814-684-2603 


ntity discounts—12 units or more. 


eprints $29.95 3000 Vardon, Boise, ID 


Special Introductory Offer: | 


| Serv 
NINE GIANT ISSUES. | ,$ | 
ap (eomm «1105 Hin cal 7 


Ll 


Box 100, Dept. 0617, Bennington, Vermont 05201 


CARTOONING, SIGN PAINTING 


LEARN Sign Painting, Pinstriping. Free 
Catalogue. Kaufmann Company, Center- 
town, MO 65023. 


EDUCATION & INSTRUCTION 
UNIVERSITY DEGREES WITHOUT 


CLASSES. BACHELOR'S, MASTER'S, 
DOCTORATES, ACCREDITED, INEX- 
PENSIVE, FAST. FREE INFORMA- 
TION. DR. JOHN BEAR, PO BOX 826- 
PS, BENICIA, CA 94510. 


HIGH SCHOOL at home, diploma | 


awarded. Low monthly payments. No 
classes, information free. Phone free 
1-800-228-5600, or write: American School, 
Dept. #347, 850 E. 58th St, Chicago, IL 
50631. 


WORLD WIDE COLLEGE OF AUC- 
TIONEERING, INC. Since 1933. Term 
Soon. Free Catalog COL. Gordon E. Taylor, 
Box 949, Dept. 3 Mason City, IA 50401. 515/ 
423-5242. 


BE A RECORDING ENGINEER: Train 
at home for High Paying—Exciting Careers. 
FREE Information AUDIO INSTITUTE, 
2174 Union St. Suite 22M San Francisco, 
CA 94123 


FREE COLLEGE TAPE External De- 

s Business/Public Administration LAW 

sraduate—Undergraduate Financial Aid. 

(800) 759-0005 LASALLE UNIVERSITY, 
Mandeville, LA 70470-4000. 


HOME Study Course. Locksmithing. How 
to book Catalogs, Tools $2.00 refundable, 
Ashford Locksmith, 2470 5. Dairy Ashford 
#179, Houston, Texas 77077. 


BECOME DOCTOR OF PHILOSOPHY 
BY EXTERNAL RESEARCH. SEND 
RESUME, OR DETAILED LETTER, 
PHONE NUMBER. PROF. JAMES G. 
HOLBROOK, BOX 516, HILO, HI 
96721. 


BE A TRAVEL AGENT OH HOTEL 
MANAGER. Train at home. Write for bro- 
chure. Specify travel or hotel. American Ed- 
ucational Institute, Dept. 07-06-90 3787 
Main St., Bpt, CT 06606. 


SUPERLEARNING:! Triple learning 
speed through music! Develop Supermemo- 
ry; control stress. Free—book excerpt & cat- 
alog. Superlearning, 450-PS6, Seventh Ave- 
nue, NYC 10123. 


BECOME A PARALEGAL. Work with 
Attorneys. Lawyer instructed home study. 
Americas finest paralegal program. Free 
catalogue. 800-223-4542 Dept. LG109. 


TRUCK DRIVER 1990 Directory of 200 
Driver Training Schools in the U.S. 6" x 9", 
22 pages, $6.95 includes S&H. Tonawanda 
Ts/Schools, Box 606, New Hope, PA 19838. 


PARALEGAL GRADED CURRICU- 
LUM. Approved home study. Most afford- 
able and comprehensive. 100 years of legal 
training. FREE CATALOG 1-800-826-9228. 
BLACKSTONE SCHOOL OF LAW P.O. Box 
790906 Dept. PS, Dallas, Texas 75379. 


CALCULUS to ENGLISH Translator, 
Teach yourself higher math easily! $5.00 to: 
InteGreat, Box 510, Upton, NY 11973. 


ALTERNATIVE ROUTES TO EDUCA- 
TIONAL CREDIT: A guide to obtaining 
credit for what you know. $5.00 to: Access 
Cin imt Box 15886, Long Beach, CA 
15. 


REPAIR ARCADE GAMES. Classes | 


held nationwide. Videotape courses avail- 
able. Arcade School 7960 Culowee St. La 
Mesa, CA 92041 


TEN HOUR TYPING COURSE Learn 
to type in ten hours with ri eas type- 
writing course manuals, books, video/ 
audiocassettes. Guaranteed Results Call 
800/334-6506 Ext. 100 


DOGS 


TEACH «i 
IN MINUTES ® 


device. Al you need to raise and ee u$ 

train puppies, dogs of all ages. 

Never fails! Uses dog's keenast sanse. NOT ELECTRONIC 

BEWARE OF IMITATIONS! Our Pat. #3498286 Protects You. 
HABILITATE DOGS: from Electric Shock-Shy, Gun-Shy 
CORRECTS TEA 


« Come-at ali times! 


* Jumping — * Gun Shy "Sí — *Go 

* Chewing «© Breaking Point = Heel * Self Control 
* Barking a Over Ranging s * Guard 

* Bit: * Busting Birds «Drop * Fetch 


For: Family Dogs * Hunting Dogs « Stock Dogs » Show Dogs 
ON TV with: Barbara Walters, Johnny Carson, Dick Cavett, Art 
Linklatter, Mery Griffin ARTICLES: SPORTS AFIELD, 
AMERICAN FIELD, TIME MAGAZINE, TV GUIDE, HUNTING 
DOG, WALL STREET JOURNAL and others worldwide. 
A science engineering breakthrough! A set of unique 
dog-sound makers that condition dogs incredibly 
fast. Smail. Used from the palm of the hand. Near 
hypnotic control, even at a distance. No leash 
needed. Novices become experts. This new 
discovery is a learning-sound catalyst that teaches 
direct to the dog's mind. Renders bodily paintraining 
obsolete. Safer. Kind. Yet, more powerful! Dogs 
simply don't fight it. Tunes dogs in, makes them want 
to please you. Unequaled loyalty-bonding. Same 
instruments and system (the Dr. Miller patents) 
dispensed by veterinarians for dog behavior. Now, 
thousands of satisfied users in U.S. & foreign lands. 


From $25 to $175 “7% &FREE catalog 
DOG-MASTER SYSTEMS 
460 Wilshire, Box 1250, Agoura Hills, CA 91301 


A Division of Environmental Research Labs. Copyright © 185980 


ELECTRONIC EQUIPMENT 
SURVEILLANCE - Privacy control - De- 


bugging - Protection. (Kits - assembled) | 


Large new catalog $5.00 Tri-Tron 2209F 
Lapalco, Harvey LA 70058. 


PREVENT LOST CHILDREN: 
Amazing Electronic Device. Catalog - $2.00. 
Box 458, Tallebast, FL 34270-0458. 


EMPLOYMENT INFORMATION 


HOME assembly. Electronics, Automo- 
tive, crafts, typing, sewing. Apply Now! 
(213) 281-8111. 


GOVERNMENT JOBS $16,040— 
$59,230/yr. Now Hiring. Call (1) 
805-687-6000 Ext. R-20025 for current fed- 
eral list. 


JOBS, Any State, Any Occupation, in- 
cluding Government, State, Public. Also 
Cruiseships, Tugs, Ships, Riverboats, Oil- 
rigs. Women-Men. Work month- Home 
month. U.S.A. plus Overseas. Information 
$5.00. Nationwide Employment, B223 Cen- 
tral, Indiana 47110. 


OVERSEAS ... $30,000 - $75,000 + 
Free Report! Employment, Box 19760-FF, 
Indianapolis, IN 462189. 


SC STATE JOB VACANCIES. $10, List | 


& Membership. E. Fant, 519 N. Main St., 
Whitmire, SC 29178. 


ENERGY SAVING 


SOLAR, GREENHOUSE, AQUACUL- 
TURE AND ENERGY SAVING CATA- 
LOG! GO pages. Order from one expert 
source. Featuring Sun-Lite? for do-it- 
vourselfers, builders, designers. America’s 
argest energy saving mail order house! 


$1.00 postpaid. Solar Components Corpora- 
tion, Dept. PS. 121 Valley St., Manchester, 
NH 03103. 


EYEGLASSES 


METAL EYEGLASS FRAMES RE- 
PAIRED. Send For Free Information. 
Fabbiano Soldering, 2542 N. Mont Clare, 
Chicago, IL 60635. 


FINANCIAL 


DEBTS? BILLS? BAD CREDIT? No 
problem! We'll help now. Applications ac- 
cepted $500-$50,000. Not a dan company. 
Free app: TCAC, Dept. PS. 400 Century 
Park South #117, Birmingham, Alabama 
35226 or call (205) 979-1400, 


POPULAR SCIENCE 


BORROW: $100 - $100,000! Fast! Confi- 
dential. Glendale Associates, P.O. Box 
260279, Plano, TX 75026. 1-800-955-0081. 


TAXFREE MONEY OVERSEAS! Easy 
$10 information: Daniel Monstrom, Box 
4022, 55004 Jonkoping, Sweden 


POOR CREDIT? NO CREDIT? NEW 
BOOK provides the information necessary 
to acquire and maintain healthy credit. 
$80.00 VALUE FOR ONLY $16.95! Send 
check or M.O. to: D. Warren Gilmore Pub- 
lishing Co., 2605-A Huntington Road, Char- 
lottesville, VÀ 22901. 


CUSTOMIZE your Mortgage Payments, 
Save Thousands Free Information - CMA, 
107 S. West Street, Suite 272P, Alexandria, 
VA 22314. 


VISA MASTERCARD EASY To Get IF 
You Know How. Secrets That Guarantee 
Approval. $20.00 Alvin Murphy 4300 Waia- 
lae A-503 Honolulu, Hawaii 96816-5735 


FISHING TACKLE 


THE Pageway Fishing Lure will amaze 
you, inexpensive-affordable-profitable and 
effective. Plans, send $5.00 to: Page, P.O Box 
70601, CUT-N-SHOOT, TX 77303 


FOR INVENTOR 
DEAL DIRECT WITH 
REGISTERED PATENT ATTORNEY 


GRADUATE EMCINEER 


GI YEARS OF EXPERIENCE 
U.S. & INTERNATIONAL PATENTS 


Patent and develop your idea with the 
experience of an expert. Call or write for free 
confidential advice, information packet and 
forms for confidential disclosure and record of 
invention. 


Overseas production, protot 
and research readily evaliab e. 


INTRODUCTION TO INDUSTRY & MARKETING PLANS 
Also specializing in 
copyrights and trademarks 
Less than 1 hr from 
US Patent Office 


CALL TOLL FREE 1-800-442-2728 
MICHAEL I. KROLL 


REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26,755 
I7| STILLWELL LANE, SYOSSET, NY N79 | 


PATENT AND DEVELOP Your Inven- 
tion. Registered Patent Agent and Licensed 
Professional Engineer. Send for FREE PAT- 
ENT INFORMATION Every Inventor 
Should Have. Richard L. Miller, 12 Parkside 
Drive, Suite-N, Dix Hills, NY 11746. (516) 
499-4343. 


INVENTORS! Confused? Need Help" 
Call IMPAC for free information package. In 
U.S./Canada 1-800-225-5800. 


INVENTORS: Call TLCI for free infor- 
mation 1-800-468-7200 24 hours/day — 
USA/Canada 

REGISTERED PATENT ATTORNEY. 
D.A. Kettlestrings, 414 Hungerford Drive, 
Rockville, Maryland 20850. 1-800- 
148-6216. 


MEW TOY IDEA? Where Do I Begin? 
With EXCEL DEVELOPMENT—We 
Can Help! 23 YEARS EXPERIENCE In 
International Toy Industry. Call: (612) 
934-1200/(612) 374-3233. 


FREE help for inventors! No charge for 
protection forms and information kit. Affili- 
ated [Inventors Foundation. 1-800-525-5885. 


PATENMT IT ECONOMICALLY! Free 
details. Licensed since 1958, Rainer Associ- 
ates, 2008 Fondulac, Richmond, VA 23229. 


REGISTERED PATENT AGENT 
HUNDREDS OF PATENTS ISSUED 
Patentability Search and Opinion $140, 
Utility patent application $900, Design pat- 
ent application $400. Jerry Kearns, Suite 
308, 2101 Crystal Plaza Arcade, Arlington, 
VA 22202. (703) 892-5713. 


INVENTORS! Can you patent and profit 
from your idea? Call or write for your 
free information package. Over a decade 
of service. AMERICAN INVENTORS 
CORPORATION 82 Broad Street, Dept. 
PS. Westfield, Massachusetts, 01086. 
1-800-338-5656. In Canada call (413) 
568-3753. 


SECRETLY. Make/Perfect Prototypes 
easily/inexpensively, $10. Lewis, Box 159 
Rosemead, CA 91770. 


REPENT and INVENT! why hate inven- 
tors and invention laboratories? 
1-314-435-9290 


JUNE 1990-1135 


FOR INVENTORS (Conti 


WO Excuses: Free Projects Parts. ‘Send 
$2.00 For Source List & Tips. Inventors 
Helper 1805 Ravine, Forked River N.J. 
08731. 


INVENTORS the Government has mon- 
ey available for your idea or invention. Send 
$19.95 Clarks New Product Co., P.O. Box 
161478, Memphis, TN 38186. 


INVENTORS: Free information on offer- | 


ing your invention for sale. Kessler Sales 
Corporation, C-7-FI, Fremont, Ohio 43420. 


INVENTORS: Protect your Ideas-Patent 
Searches by qualified personnel. Prompt ac- 
curate service call, The Patent Reporter. 
1-800-456-0806 


ENTREPRENEUR - Protect your inven- 
tion with the U.S. Patent and Trademark 
Office for under $10.00 Send $9.95 for HOW 
TO" Manual. E.P.1., 45516 Edgewater, Mt. 
Clemens, MI 48045. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPA- 
PERS/MAGAZINES! SAMPLER: 3/$2.49. 
FREE BROCHURE. Multinewspapers, 
Box DE-36, Dana Point, California 92629. 


FOR THE HOME 


" WATER-PROOFING Basement Booklet | 


Professsional Ideas Send $5.00. Larry 
Helmes, 8754, Murphy Rd, Lyones, MI 
48851. 


WHOLESALE | PRICES STEREO'S, 


TV'S APPLIANCES, FURNITURE, 


AUTO PARTS, TOOLS ANYTHING & | 


EVERYTHING POSSIBLE. You'll never 
buy from another discount store again no 
gimmicks this is not a discount club. Send 

.95 to: Smith Ent., 10 Conifer St., Mer- 
rimack, NH 03054. 


INDUSTRIAL PROBLEM SOLVERS 
FREE CATALOG of industrial Products for 
home applications. Drain and Septic Treat- 
ments, Cleaners, etc. JEM LAWE, 700 
Main, Westbury, NY 11590 


WATER FALLS AND GARDENS. Build 
ourself and SAVE. Information $2.00. F.O. 
x 2029 Glen Burnie, MD 21061. 


SAVE 30% (minimum) cooling your 
house with present A/C system. Plans and 
Specifications. $8.00. Energy Conservation, 
Box 283, Trimble, TN 38259. 


GARDENING 


MOREL Mushrooms, growing informa- 
tion $10.00. Wayne Spawn, 611, 6th Street, 
Brookings, SD 57006. 


COMPOST TUMBLER. Build 17 bushel 
composter at substantial savings over com- 
mercial models. Make compost in weeks. 
Detailed plans, $7.00. Planz, Box 1271, Gar- 
ner, NC 27529 


ORGANIC FRESH VEGETABLES year 
around. EASY to build portable growth 
module. Limited space requirements. FREE 
details. JHS Industries, Box 8151-A, Port- 
land, OR 97201. 


GOOD EATING 


CAJUN COOKING: 25 Favorite Recipes, 
$5.00 Creole Favorites, P.) 210, Baker, LA 
70704-0210. 


10 MINUTE NACHOS Feeds 4-6, fast & | 


delicious. Send $2.00 to: Nachos PO Box 
8026 Spfd, MO 65801 


DEBBIE'S Diet Delights, Chocolate Chi 
Cookie Tripe $2.00, S.A. S.E. DPN, Dept S, 
Box 23319 San Diego, CA 92123- 


SEAFOOD LOVERS 10 Great Recipes: 


$8.50 Plus $1.00 SH M. Wilson Enterprises, | 


Box 621, Rush City MN 55069 


OLD COUNTRY tortes, pastries, dishes - 
unknown recipes, pore ses. Send $4.00 and 
long s.a.s.e. to: Krautner 34521 De- 
quindre, Troy, MI. 48083 


GOVERNMENT SURPLUS 


DRUG RAID SEIZURES! Buy dirt. 
cheap. Cars, houses, boats, computers, furni- 
ture. Free Details: '"Seizures: ox 4309-YG, 
West Covina, CA 91791. 


HAIR CARE 


jleces—Free Catal 
-PS, Stratford, C 


! TLD., 
06497. 


MEN'S Hai 
2415 Main #2 
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HEARING AIDS 


HUGE SAVINGS. Eliminate dealer | 


markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, IL 
61104. Call 1-800-323-1212 Toll Free. 


ENJOY HEARING 


All-in-the ear Hearing Aid! 
Nothing over, under or behind 
the ear. . . no cords, tubes or 
wires. Simple slip-in fit. Full 
range volume control. 45 d 
tial. NO salesman will call. 
Order your free catalog! Write 
Rhodes Hearing today 


or call 24 hrsJ day 


1-800-453-4905 


RHODES HEARING 
Dept. 12F Brookport, IL 62910 


HEARING AIDS 


Q 
: FREE! 


fl SUPER SAVINGS! Newest. Finest. All 

ff types. Buy DIRECT & save up to HALF! 
No salesmen. Sold by AIR MAIL on HOME 

| TRIAL. FREE Catalog. Write: 

a MONEYSAVERS. 
Dept. PS6D 
Sepulveda, Cal. 91343 


HELP WANTED 


EARN MONEY Reading books! $30,000/ 
yr income potential. Details. (1) 805- 
687-6000 Ext. Y.-20025. 


ATTENTION: Excellent Income for 
Home Assembly Work. Info. 
504-646-1700. P95 


HOBBIES & COLLECTIONS 


MILITARY Medals Catalogue $1.00. 
Yearly subscription $8.00. S. Vernon, Box 
1560P5, Wildomar, CA 92395. 


HOME CRAFTSMAN 


“GETTING STARTED WITH PVC 
PIPE FURNITURE." CASUAL, Box 208-P, 
Tewksbury, MA 01876. 


CLOCK movements, components, plans, 
epoxy, foil and art prints, door harp supplies, 
shaker pegs, touch tones, Bible clocks, vid- 
eos, transfer art, stencils—over 1200 items! 
Wholesale catalog $3.00 (credited) Steebar, 
P.O. Box 463-5, Andover, NJ 07821-0463. 


PRICE CATALOG, 


9530 Langdon Ave., 


BUILD THIS 
PLAYHOUSE 


A Child's Delight! 


easy plans & 
materials list 
for this 6x 8 
. dreamhouse 


Only $9.50 


in CA add üc 


Johnson 
Design 
|, Box674P 
| Winters, CA 
| 95694 


ADIRONDACK CHAIR KITS Send 
business SASE for free brouchure. Mr. K., 
7N310S Sycamore Ave., Medinah, IL 60157. 


GOT MOSQUITOES? Build a BAT 


HOUSE! A typical brown bat consumes 600 | 


mosquitoes in one night. Complete bake house 
plus literature to dispel myths regarding 
these gentle creatures. GREAT SCIENCE 
PROJECT Send $5.00 to: Bat House Box 
384, N. Kingsville, OH 44068 


| step plans for speakers, s heds, 


Call | 


Complete, f 


HIGH quality, low cost, complete step-by- 
amps, Brus 
waterbeds, etc. catalog #2 00 New A Engi: 
neering 2780 South Main Street, S.L.C., 
84115. 


EASY Build Modular SHELVING 
Inexpensive Sturdy Good Looks. Plans $5.50 
Sase. Jazephron, Box 2063, Indpls, IN 
46206. 


Panelized Shelter 5bystenis 


* Hexagons 

* ÜOmegadome * 

* Sugar Shack" 

* Sea Shanty™ 

* Easy To Build / Erect 

* Plans » Kits 

* Brochure $3.00 
The WoodsPeople 19 Freedom Parkway 

Dept. P Bangor, Maine 04401 


NEW IDEAS! 5g PLASTIC PAILS Are 
Easy To Use In Making Durable Projects. 
Clever Tote Organizes Your Small Parts and 
Brings Them With You. Plans Plus 14 More 
Projects $4.95 FBL Markets, Box 4514 St. 
Paul. MN 55104. 


T.C. COLLECTABLES 
BONE CREATURES DINOSAURS 


| WRITE JOHN F. GENERALI 
12 ROYAL PALMS DR. AUSTIN, TX 78744 


NEW! BUILD AMAZING LIQUID PIS- 
TON ENGINE from pipe fittings. Easy 
Plans. Free information. ABCO, Box 306-S6, 
Seminary, MS 39479. 


HOME BUILDING 


BUILDING A HOME! Save up to 15%! Be 
the construction manager! For a complete 
professional outline including checklist, bid 
summaries, scheduling bookkeeping, etc. 
Send $19.95 to: Accurate Construction Man- 
agement, PO. Box 9871, O'Fallon, Missouri 
63366. 


HOME REPAIRS & REMODELING 
HOME SECURITY SYSTEM you can 


install yourself with our EASY step by step | 


manual. Shows everything vou need and 
how to get it, cheap! Send $13.95 to: Pro 
Services, PO Box 1883, Yucca Valley, CA 
92284-1883 or call 619-228-5990 


HOVERCRAFT 


HOVERCRAFT Plans, Parts, Catalog 
$1.00. Universal Hovercraft, Box 281, Cor- 
dova, IL 61242. 


BARTLETT FLYING SAUCER 
ULTRA-LIGHT Hovercraft Featured In Doc- 
umentary Film, “Force Beyond” Powered By 
Ordinary Lawn Mower Engine. Complete 
Plans, pis ply Sources and Photo Review 
$10.00 24 Pour Return). Send To: Herb 
Bartlett, PO. Box 156-5, Silverdale, WA 
98383. 


HOVERCRAFT "lans, 3 to 160 Hp. Infor- 
mation $5.00 (refundable). Sevtec, Box 846, 
Monroe, WA 98272 


DEAN DRIVE TYPE HOVER PRO- 
PULSION SYSTEM - Analysis - Plans - 
Theory $10.00. -KRON, 32 W Anapamu, 
Suite 316, Santa Barbara, CA 93101, Visa, 
MC, Amex # and Exp. Date. 


HYPNOTISM - 


notism. Sleep Learning Pub- 
' Box 487, Anaheim, CA 92815, 


FREE Hypnotism, Self-Hypnosis, aep 
Learning Catalog! Drawer P400, Ruidoso 
NM 88345. 


FREE H 
lication. DLI 


HUNTING & FISHING INO 


hia 


| aw. Fberte as stock cast a 
pol micro-adj. sites. wind / eim. falsa 
rack.ckr'd g ps. eue 


T-sfrrup. re 
| ALL EMS « 40.70% one 


| . = rap 
"heck MLO." "d Must be “ery i arene 

7-day Satis. Gid. NO COD ORDER h NOW! WE: LL "IP TOD 

BLACKHAWK CALL 800-228-2323 or 801-975-( 
ROSSBOWS,INC.BOX27222-P Sall Lake City, UTE 


INVENTIONS WANTED 


SSS SSS rE 
WE INVEST in marketable new ideas. 
cost to inventor. Concept Funding (3¢ 

876-4519. 


IDEAS, Inventions, new products want 
Presentation to industry/exhibition at 1 
tional innovation exposition. 1-800-2f 
TE ISC-PS, 903 Liberty, Pittsburgh, : 
15222. 


HONG KONG factory needs several n 
products for their oversea buyers. Send pn 
uct ideas for royalty evaluation. Can prodi 
exclusively. Hongkong Plastic Metal 
ucts Company, Box 69627, Kwuntor 
Hongkong. 


PATENT OFFICE PROTECTION | 
2 YEARS COSTS UNDER $10. 
Report $5. 26035-42 Moulton Pkwy, L 
Hills, CA 92653 


LEARN how to offer your invention 
sale or license. Free booklet outlines } D 
cedures, royalty rates, requirements. 
sler Sales Corporation, C-7-IW, Dua 
Ohio 43420. 


INVENTORS Your first step is imp 
tant. For free advice, call ADVANCI 
PATENT SERVICES, Washington, [ 
800-458-0352. 


JEWELRY 
CLOSEOUT Jewelry. 55e dozen (Catz 


35e) Roussels, 107-1635 Dow, Arling 
MA 02174-7199. 


JOKES & NOVELTIES 


FREE Catalog! Things you never knew. 
isted! 1600 Novelties, Jokes, Science, H 
bies, Surprises. Johnson-Smith, F-03, B 
denton, FL 34206-5500. 


FREE Catalog—All-Time Favorites 
New Surprises. GAGS & GIFTS ANO 
MOUS, 229 Main, Hackettstown, NJ 078 


KITES 


FREE COLOR CATALOG 
Choose from over 100 kites. 
Many unusual & innovative designs. 
[ Call or write for your catalog today! 
| Into The Wind e (303) 449-535é 
“Mies Pearl 5t., Boulder, CO 80302 
——————————" 


LOANS BY MAIL 


CASH 24-45 Hours! Fast Approval! 
types of loans, Car, Home, Business, H 
days. PFS, 210 Fifth Ave., Dept. 1102, I 
N 10010. 


BORROW $50,000 “FAST”. Any Purp 
Guaranteed. Capital, Box 561359-PS, 
lotte, NC 28256. 


IMMEDIATE Loans to deserving indiy 
uals refused elsewhere. Many plans inc 
ed. us! Associates P3, Box 9008, Bg 
win, NY 11510-9008. | 


BORROW BY MAIL Get $500-$75,| 
Quickly. edd everyone leg: Be Requ 
Free application: MJS Industry, Box 
Bronx, 10461-0531. 


BORROW any amount! Get Vi 
MasterCard! Instant reply! Sunrise, Box 
P Bethpage, NY 11714-0042/(516) 349-16 


BORROW $500-$40,000! "Overnig 
On Signature. Keep Indefinitely! Aci 
Box 5499-Y, Diamond Bar. CA 91765. 


LOANS BY MAIL (Cont) 


BORROW 260,000 “Overnight” Any pur- 
se! a Bon 1603 SP ! Free details! j 
artin x 1593-SP, Safety Harbor, FL 
695. 


VISA MASTERCARD! Despite Past 
'edit Experience! Apply Toll-Free: 
300-888-8851, Extension 26. Issuer New 
a Bank, Somerset, NJ. 


m epe. 40,000! "On. Signa- 
Any 97% Eligible! Free Ap- 
ication: National, Box 7627-K, Long 
rach, CA 90807. 


CASH HOTLINE $500 - $100,000 On 
gnature. “Overnight” 98% Eligible! Fast 
yproval! (713-621- 2204). 


CASH GRANTS AVAILABLE from 
undations! Never Repay! 401 sources’ 
plications instructions — $3.00. 
retenti Box 19107-FF, Washington DC 


BORROW $500-$200,000 quick. 
early everyone que ualifies! Free Application. 
3E, Box 10321, McLean, VA 22102. 


CREDIT Repair, untold Secrets, USA Box 
68-P Van Nuys CA 91404 


BORROW 2500-$100,000! “Immediately” 
n signature. KEEP FOREVER! Credi 
L), Box 1621, Spring, TX 77383. 


$100,000 line credit without investiga- 
in! Private Swiss bank account! Other fi- 
incial benefits! Free valuable report! 
ACC PS-6 Box 5399, Torrance, CA 90503. 


enti rani ick aati Bolo bur nal Reid 
ARAB BUSINESSMEN have money to 
ly invest. Top finders fees paid. IMEA. 
90/PS1. Box 3574. Newport Beach, CA 
56 . (014) 722-9260. 


SORROW $100-$100,000. Prompt Re- 
onse. Metropolitan. 4812A Redan Rd., 
ite 244J Stone Mountain, GA 30088 Call 
4-879-5514 24hrs. 


FREE MONEY! $300,000,000 GIVE- 
AY. Grants. Never repay. Details $1.00. 
la, Box 3066-PS60, Seminole, FL 34642. 


OG CABIN & HOME BUILDING 


LOG CABIN BUILDERS. SAVE, HUN- 
IEDS OF DOLLARS ON LOGS, 
JILDING MATERIALS. For this infor- 
ation send $4.99, A.H. Hunt, P.O. Box 
05, Meadville, PA 16335. 


MAGIC TRICKS, PUZZLES, ETC. 


PROFESSIONAL MAGIC! Huge Cata- 
, over 1,000 Tricks and Books. $4.50. 
k Lees Magic Factory, Dept. PS6, 125 
icoln Street, Boston, MA 02111. 


MAILING LISTS 


EW NAMES DAILY! IMMEDIATE 
IPMENT! Guaranteed Opportunity 
ekers. Adhesive labels. 200/$8; 500/211; 
00/$18; 2,000/$29; 5,000/$59 QUALITY 
TS, Box 1305-CW, Seaford, NY 11783. 
SA/MC/COD. 800-356-6392. 


NEW ACTIVE NAMES! 

[ED STATES! IMMEDIATE SHIP- 
ENT! Adhesive Labels — Hot Line Oppor- 
hity Seekers, 200/$10.00; 500/$15.00 
00/$25.00. Others. ADVOM Drawer B6, 
lelley, ID 83274, Visa/MC/AmEx. 
100-992-3866. 


IGH QUALITY 100% Guaranteed! Im- 
diate Shipment! Mixed States, Adhesive 
pels. DCC., Dept. 590, 1332 Detroit, Lin- 
1 Park, MI 48146. 


IRST ORDER “TRIPLED FREE”! 
portunity seekers! Computerized, ad- 
pive labels. 200/35; 500/$9; 1,000/ 
2,000/$24; 5 .000/$49: 10,000/$92. 
;T-MASTERS, Box 750-WK, Wantagh, 
11793. Visa/MC/COD call 
)-356-8664. 


MISCELLANEOUS 


EARN aes Assembly M $5. 
bk na pfast, Box 12238 ington, 
40581-22; 


MAZING BOOKLET tells how to 

E HUNDREDS on utility bills. Pays 
k FIVE FOLD first month. $8.00. Davis 
erprises, Box 2513, South Bend, IN 
sU. 


AZING MAINE WEATHERSTICK. 


Suc Weather Predictor. Guaranteed | 


. Gift World, 134 Garden Circle, Au- 
m, ” Maine 04210. 


CASH FOR TRASH Build your own re- 
cycling unit in your own home. Complete 
recycling guide and manual unit design 
$4.95 Automatic $6.95 both $9.95. Future 
Enterprises, Box 0298-51, Waterloo, IN 
46793. 


PICKUP TRUCK HEADREST SAVES 
LIVES. Send $10.00 To: Headsmart, Box 90, 
Conchas, NM 88416. 


PHILIPS SCREWDRIVERS NEVER 
SLIP! With SURE GRIP! Compound Send 
$6.00 Sure Grip, Box 531-C, Osceola Mills, 
PA 16666. 


NEW 386 SYSTEMS. Tremendous sav- 
ings. What, where and how to buy. Send 
$5.00 to DZyne a 115 Laurel Dr. 
Wilmington, NC 284 


ENVIRONMENT. Biologist and Archi- 
tects shows you how to build a home-system 
that protects nature and save money. Send 
$5.00 to: Envr-2010, 2573 LaLonde Ste- Foy, 
Quebec G1W-1M8. 


RACETRACK WINNERS! Collection of 
101 successful CAP ME systems. 
$25.00: R. Schneider, Box 297, Montvale, NJ 
07645 


MONEYMAKING OPPORTUNITIES 


BUMPERSTICKER PRINTER. Cheap, 
simple, portable. Free details. Bumper, P.O. 
Box 22791 (LLD), Tampa, FL 33622 


EASY Work! Excellent Pay! Assemble 
Products At Home. Call 504-641-8003 Ext. 
6517. 


MONEY MAKING OPPORTUNITIES 
Earn extra income at home. Send $8.95 for a 
17 page booklet to: Gibbs, P.O. Box 525, 
Muscoda, WI 53573. 


MAKE Rubber Stamps. Highly Profita- 
ble. Free details. STAMPER, P.O. Box 22809 
(LLD). Tampa, FL 33622 


EXCELLENT Extra Income! Easy Home 
Assembly Work. 24 Hour Recording. (619) 
966-6083 Dept. 105 


MAKE THOUSANDS! BOATS FOR 
FUN & PROFIT. A Step by Step guide on 
Buying Boats for Less and Selling for 
FANTASTIC Profits. Proven methods. Only 
$9.95 Money Back Guarantee. WHITING 
MARINE, Box 58724, World Trade Center, 
Dallas, TX 75258. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
tonewood, tools, varnishes, parts, accesso- 
ries, strings, cases, instruments, bows. Vio- 
lin, guitar kits. Catalog $1.00. Dept. PS, 
4026 W. Belvedere Ave., Baltimore, MD 
21215. 


SAVE! New musical INSTRUMENTS 


WHOLESALE! Valuable information $3.00 


RLM, Box 124, Somers, MT 59932 
OF INTEREST TO ALL 


GOLD CREDIT CARD GUARANTEED 
APPROVAL. NO BANK DEPOSIT NEC- 
ESSARY. CATALOG SHOPPING USA 
GOLD CARD 1-800-888-7774. 


BE PROSPEROUS AND SERENE. 
Study the religion of the mother. Box 1502-P, 
Newbern, NC 28560. 


TOTAL ORGANIZATION GUARAN- 
TEED! $4.00. THE GAME, Box 800, Edgar- 
town, MA 02539. 


HOW To Accomplish ing Arse Ds Want 
In Life. Powerful book to help ge your 
life. Guaranteed. Only $10. Steven Am- 
mons, Dept. 115,1315 Ridgeway, Suite 104, 
Memphis, TN 38119. 


MIX BLEND STIR PAINT. The easy way. 
No stick needed. Send $3.00 sase for simple 
design and instructions to: Mardell Enter- 
prises, P.O. Box 6402, Brownsville, TX 
18521. 


FREE INFORMATION ON GOVERN- 
MENT PROGRAMS, LOANS, GRANTS 
AND AUCTIONS. $2.00 + S.A.S.E. 
PROGRAMS, BOX 1368, MADISON- 
VILLE KY 42431. 


PERSONAL HOROSCOPE CHARTS 
$9.95 send name, birth place, date, and time 
to: Heavenly Hearts, P.O. Box 30322, 
Lafayette, LA 70593-0322. 


MEMBERSHIP LOANS TO $100,000. 
$11.00 Refundable C. Vaughn, 49 Fuller 
S.E., Grand Rapids, MI 49506. 


E 
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OLD GOLD, JEWELRY WANTED 
TAKE NO CHANCES, Deal with oldest, 


most reliable firm in old gold business. Es- 
tablished 1934. We buy Gold, Silver, Flat- 
inum, Diamonds. Highest Cash. Free infor- 
mation. Rose Industries, 29-Y East Madison, 
Chicago 60602. 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Precious 
Metals, 10 S. Wabash, Dept. 1057, Chicago, 
60603. 


PATCHES, DECALS, BADGES 


GUARANTEED Lowest Emblem Prices! 
Pins, Decals. Free Catalog/Quotes. Stadri, 
61R Jane, NY 10014. (212) 929-2293. 


VINYL DECALS" 


FOR HOME OFFICE CAR, ET 


estem ds Tis | 
CREATIVE DECALS, PA. BOX 957281, HOFFMAN ESTATES, IL 60195, 


PERSONAL 


COLLEGE DEGREES, High School Di- 
lomas. Authentic looking. Free Catalog. 


pt. PS-146, National Certificate, 210 5th | 


Avenue, New York, 10010 (718) 768-6803 - 
(24 HOURS). 


PLANS, BLUEPRINTS 


MAKE YOUR OWN RETURNING 
BOOMERANGS! For Plans send $5.00. 
MJB PUBLISHING, P.O. Box 2755, Bay- 
town, TX 77522-2755. 


WATER Bunk Bed. $9.95 Write: APC, 160 | 


Melrose Dr., Safety Harbor, FL 34695. 
WANT A GARDEN? LIMITED SPACE 


OR SUN? 32' planting rows. Revolves for | 


sun. Central watering. Great for terrace, 
atio, or yard. Send $5.00 for detailed plans: 


UN SPOT GARDENS, P.O. Box 507, Cedar | 


Grove, NJ 07009. 


TIRED OF MOWING that large yard? 
Build the ORBICUT automatic mower sys- 
tem for under $25.00 plus mower. No elec- 
tronics or special skills required. Complete 

ans. Send $19.95, Orbicut Systems, 2504 
Ñ Arlington, Indianapolis, IN 46218. 


NOW YOU CAN DO IT ALL 


| Buy local materials, make insulated ply- 
wood sandwich panels and build this 

| spacious dome incl. floor, door, windows, 
| Skylights and waterprooting for $1700. 
Make into guest room, as Shown, or 
connect several domes to create a 
super-efficient home, or...? Let us tell 
you how in our 30-page, richly illustrated 
book: HOW TO BUILD A DOME HOME 


send $5. «tv DOME, Dept. PS60 
7. 0€. P.O. BOX 430253 
5 pA MIAMI, FL 33143 
S, mn az 
Vue erra DIAMETER 20 | 
HEIGHT 12' 


Book has information on — 
panels and domes of different diameters. 


WINDCHIMES. Beautiful tone. Materia 
available at Home Centers. Complete plan 
$10.00. Fairbanks Enterprises, P.O. Box 367 
East Lyme, CT 06333. 


HEXAGON 


noe TABLE 


PRINTS 
A * A creative concept in picnic 
o ZA a dining 
z 4 e^, jn Send for these easy to read 
p prints, just $7.95, to Wood- 
craft Designs, P.O. Box 


820, Millville, MA 01529. 
Print No. 110 


8 FEET DIA. 


PLASTICS 


CASTOLITE Liquid Plastics. Crysta 
clear, colors. For casting, embedding, coat 
ing, fiberglassing, repairing and reproduc 
ing with our Mold Making Supplies. Catalo; 
$2.00. CASTOLITE, Dept. 90G/PS, Bo: 
391, Woodstock, IL 60098. 


REAL ESTATE 


*BUILD YOUR DREAM IN COLORA 
DO* Build your cabin from your own trees 
Create a pond from Crystal Clear Watei 
Harness Solar Energy from over 300 days a 
unclouded sky. 35 Acres from $19,900. Lov 
Down Easy Terms. Free Brochure Call To 
day 1-800-383-0583. Patten Land of Colora 
do Corp. 


GOVERNMENT HOMES from $1 ibis re 
pair). Delinquent tax property. Repo 
sions. Call 805-687-6000 Ext. GH- 20025 5 fo 
current repo list. 


CALIFORNIA. Acreage. Lots. $40 down 
$40 monthly. 4602 Ethel Ave., Shermar 
Oaks, CA 91423. 


MONTANA LAND BARGAINS: 20 Acr 
mountain parcels starting at $12,900. Cal 
NOW for FREE information. 1-800-252 
LAND. Yellowstone Basin Properties. 


NORTHERN IDAHO. 5-10-20 ACRES 
Beautiful Northwest forest and lake coun 
try Hunting, fishing, recreation, retire 
ment. Hundreds of parcels. Easy terms 
FREE brochure. NATIONAL ASSOCI 
ATED PROPERTIES, 1111-PC Sherman 
Coeur d'Alene, ID 83814. (208) 664-8161. 


REPOSSESSED homes from Gov't fron 
$1.00 plus repairs/taxes. Nationwide! Als 
tax properties. 216-453-3000, Est. H8232. 


HOME OWNERS SAVE Up to $100,00¢ 
in interest on your present mortgage 
WITHOUT re-financing Free Details to 
Mathieson, 8309 Cedros #112, Los Angeles 
CA 91402. 


RAZOR BLADES, SHAVERS 


SHARPEN all foil, rotary shavers. Com 
prete kit send $4.95 to: JP SAKASKE, 809: 
orelle, Suite #1, Hunt Bch, CA 92646 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal 
Police, etc. Free Catalog! CRB, Box 56PS 
Commack, NY 11725. 


IMPROVE RECEPTION! Scanners FM 
TV, Shortwave Free Information. Electror 
Processing, P.O. Box 68, Cedar MI 4962; 
(616) 228-7020. 


J ROBOTS 

ROBOTS! Personal and Industrial full: 
Assembled and Kits Robot Arms, PC Inter 
faces, Sensors $30.00 to $80,000 catalo; 


$5.00 Refundable with order. HTO, P.O: Bo: 
3084, RSF, CA 92067. 


RUBBER STAMPS 


Order "CUSTOM MADE" 


fa RUBBER STAMPS 


ait UP TO 4 LINES only $295 
(Max.30 letters per line) 

s INK PADS only $1.95 aa. 
RAE, rt gpl | Spec: hy Color Black, Blue, Reg Green 
m UL. oe Add 25€ per item for postage 
[^^ SATISFACTION GUARANTEED 
FAST SERVICE - Your Order Shipped in 5 days! 


QUALITY Stamp Mfg. Box 35514-S, Tulsa, OK 7415 


MAKE RUBBER STAMPS. HIGHLY 
PROFITABLE. FREE DETAILS 
STAMPER, P.O. BOX 22809 (LLX) 
TAMPA, FL 33622 
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SATELLITE TV 


FREE Catalog 36 Pages. Major Brands. No- 


body undersells WEST-Since 1977. (800) 


224-9064. 


Satellite-TV 
Save 3095-6096 
Systems, upgrades, ` 
IRDs, movers, Feeds, LNBs, 
3' to 24' dishes and more... 


Names Lika - 
Monterey, Uniden, Drake 


HTS, Orbitron, etc. 
= 800-334-6455 
218-739-5231 MN & INT. 


A f| SKYVISION INC9 


2026 COLLEGE WAY 


| M FERGUS FALLS, MN 56537 
lr 
| D a^ 


NSTALL OR UPDATE YOURSELF! 


SATELLITE TELEVISION DE- 
SCRAMBLERS Complete Detailed Plans 
For Home Construction By Anyone. $5.00. 
Jansen Electronics, P.O. Box 25161, Seattle, 
WA 98125 


VIDEOCIPHER Téchiniünl Manuals In- 
cluding Software. Catalog - $3.00. TELE- 
CODE P.O. Box 6426-PS, Yuma, AZ 
85366-6426. 


LEARN Satellite Installation How To 
Booklet. $40.00 VHS Video $70.00. Send 
M.O. To: Alan Soltis, Box 4, Upsala, MN 
56384. 


SCIENCE & CHEMISTRY 


225 PAGES! 1988 Glassware, chemicals, 
equipment, books, experiments, DINO- 
SAURS and charts! Most comprehensive cat- 
alog offered by anyone in this column. Es- 
tablished 1970. $3.00LU8) REFUNDABLE 
Analytical Scientific, 11049 Bandera San 
Antonio, TX 78250. (512) 684-7373 VISA. 


CHEMICALS AND LAB EQUIPMENT 
Chemicals, small or large quantities, for 
your convenience. Glassware, Scales, Micro- 
scopes available. Send $5.00 for catalogue. 
Chem Lab, 1060-C Ortega Way Placentia, 
CA 92670. 


"EXPERIMENTERS" LABORATORY 
CHEMICALS - GLASSWARE. Catalogue 
$1.50. established 1953 Hagenow Laborato- 
ries. 1302 Washington, Manitowoc, Wiscon- 
sin 54220. 


FOX Scientific Laboratory Supplies And 
Chemicals. $2.00. 4571 S Westmoreland, 
Dallas, TX 75237. 


OIL AND GAS FIELD CLASSIFIER 
$10.00 Moneyorder. Sloanco, P.O. Box 2763, 
Midland, Texas 79701. 


ELECTROPLATE chrome; nickel, gold. 
75 minute VIDEO/textbook. $29.95 for de- 
tails: Regal, POB 1071, Provo Utah 84603, 
801-372-9416, Visa, MC. 


SONG WRITERS 


POEMS—SONGS WANTED. Free 
Publishing/Promotions. Broadway Music, 
Box 7438-PS, Sarasota, FL 33578. 


HOME RECORDING STUDIO! easily 
made for $100.00, excellent sound. Sample 
tape with instructions. $11.00 D.A.L. 5562 
Chestnut Crescent Delta, B.C. Canada 
V4K-1J4 


SPECIAL SERVICES 
INFORMATION On Anything. Ferguson 


Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


SAVE 50% OR MORE 


ON AUTO INSURANCE!!! 
Do you pay too much for automobile insurance? 
Millions of people are wasting billions of dollars 
each year on policies that are not adequately 


| pag nes insurance needs. Learn how you can 
50% or more on your current policy by 
| applying our easy, proven methods for lowering 
the cost of your auto insurance while giving you 
the coverage that will benefit you the most. Send 
$12 to: Northeastern Marketing, P.O. Box 2323, 
New Castle, PA. 16102. 
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TRANSFER old home movies to VHS 

4¢ per foot! Free details. Send SASE. 

VÍDEOS . PO Box 617, Middletown, Ohio 
45042. 


STAMP COLLECTING 


FREE U. S. Mint Set. rovals. 
Hildebrand, Box 4867, Santa ^R ara, CA 
95054. 


DISCOUNT Stamps, Request Countries, 
Free List. IVA, Box 197-B, Hanford, CA 
93232. 

50 DIFFERENT Old U.S. Between 1861 
and 1939. $1.00. Rousch, Box 3734, Mans- 
field, OH 44907. 


UNITED NATIONS 3 Mint Sets, 25«. 


Cornetta, POB 1509-P, Lake Placid, Florida 


PENNY Stamp Approvals. Regardless 
Catalog. C. Kloster, 4164 52nd St. San Di- 
ego, CA 92105. 


TELEPHONES & ACCESSORIES 


ANYONE with a telephone can use your 
answering machine to make free calls at 
YOUR expense. Protect vourself. GET THE 
FACTS. $5.88 to SECRETS, 6114 LaSalle, 
Suite 312, Oakland, CA 94611. 


STOP NUISANCE PHONE 
CALLS! FIND OUT WHO IS 
CALLING, PURPOSE OF CALL 
BEFORE YOU EVEN PICK UP 
YOUR PHONE. TAKE ONLY 


CALLS OF INTEREST. FOR FREE 
INFORMATION ON THE 
TeleReceptionist CALL 
1-800-365-7054. 


TOBACCO, PIPES, CIGARS 


TOBACCO! Chewing—Smoking Sam- 
pler. Write, Fred Stocker Inc., Dresden, Ten- 
nessee 382295. 


TOOLS & MACHINERY 


BOLTS, SCREWS, TOOLS, WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 
$1.00 (refundable). Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


4' METAL Cutting Lathe $114.25., Taig, 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace Supplies. 
Free Literature. Pyramid Products, Dept. M, 
3736 South 7th Avenue, Phoenix, AZ 85041. 


LATHES 
'STARTING AT $320 
‘Mills *Metals «Books 
= -Precision Instruments 
5. M. Catalog $2.00 


(1000's of items] 
513-322-8562 


=y 


 CAMPBELL TOOLS COMPANY 


2100P Selma Road, Springfield, Ohia 45505 


"SHARPENERS REPORT" Monthly 
Newsletter. Tips—Sources—Used Equip- 
ment. FREE Brochure. SKOG Company, 
Dept. F55, PO 22559, Minneapolis, MN 
55422. 


LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS 


a r- = , hm E = = ‘ 
— Catalog $1.00° 
P.O, BOX 536-PS, HURRICANE, WV 25526 è (304) 562-3538 
Unimat * Compact * Maximat * Myford * Sherline * Atlas # Jet 
Tall ! 


AIR COMPRESSOR Repair Parts, Most 
Brands, Large Or Small (800) 735-3507. 


TOOL PARTS CATALOG- Air tools. Hy- 


draulic jacks - Lubrication pumps - pallet 
jacks - save hundreds $ P.C.I.- P.O. Box 5040 
Hazlet N.J. 07730 - $29.95, — 


TREASURE FINDERS, METAL DE- 
TECTORS 
FIND Old Coins, Jewelry, Gold Nu ets, 
New Patented Revolutionary Device. 


Catalog. Gardiner Electronics, 3131L N 
35th ANS Suite K, Phoenix, AZ 85017. 


BURIED TREASURE 


A Locate from a LONG DISTANCE * 


PR with Ullra Sensitive DIRECTIONAL Locator 
SEND FOR 
FREE INFORMATIVE BROCHURE | 


= RESEARCH PRODUCTES 
Fa 270270-H TAMPA, FLORIDA 33688 


VIDEO EQUIPMENT 


MICROWAVE TV RECEIVERS 
| 1.9 to 2.7 GHz 


2 CH Compact Dish System - S77. 95 
2 LH Uish System - 88395 
l2 CH Yagi (Rod) System - $123.95 


Yagi-8393 90 


fend $19 for 
catalog on these 
and other fine 
viden products. 


LIFETIME WARRANTY 


B 30CH Dish System-$ 16290 


SUN MICROWAVE INTIL. INC. 
B PO BÜX 34577 
: EE PHOENIX. AZ 85067 
HS fees 1607] 220.0640 
VISA/MC/COD QUANTITY DISCOUNTS 


RENTAL MOVIE STABILIZER. 
Connect between VCRs or to monitor. 
$69. 95. 1-5800- 367- 7909. 


FREE! SPACE & SCIENCE VIDEOS 


CATALOG. Write: Space Flight Production, 
38 Brawley Ave., Toronto Ontario Canada 
M8Z7A74A. 


CAMCORDER OWNERS, put photos on 
video with the picture carousel. Build your 
own carousel for approx $7.00. MIKE 1223 
Fair Street Space 3 Crlariston WA 99403 


WEARING APPAREL 


PERESTROIKA QUALITY SHIRTS. 
SILK SCREENED, FULL COLOUR, 
HEAVY WEIGHT, 100% COTTON. 
(PERESTROIKA LOGO? INSIGNIA). 


| T-SHIRT: (WHITE) $13.00 3/36. SIZES: 


$ ML & XL. SHIPPING: (UPS) ADD 
$3.00 PER ORDER. ABEL DESIGN., 
ONE KENDALL SQ # 186/A, BOX 9171, 
CAMBRIDGE, MASS 02139. 


—— 


WINEMAKING 


WINEMAKERS-BEERMAKERS r 
Illustrated Catalog - Fast Service - Lar 
Selection - Visa/Mastercard - (816) 254-02 
KRAUS, Box 7850-N, Independence, } 
souri 64053. 


BEERMAKERS—Winemakers F 
Catalog. Fast Service, Free Recipes. Cell 
S, Box 33525, Seattle, WA 9813 
800-342-1871. 


MINIATURE STILL makes 150 proof 
cohol easy Plans. Send $9.95 BBE, 6 
Derbyhine, VT 05830 


FREE CATALOG! GREAT PRICE 
FAST SERVICES! SEBASTI 
BREWERS, 1762 SUNRISE LA 
SEBASTIAN, FL 32958, (4C 
589-6563. 


WINEMAKER_BEERMAKER: Fi 
Illustrated iig Pad supplies. Semple 
P.O. Box 11476H, Minneapolis, MN 554: 


WATER PURIFICATION - 


DRINK PUREST WATER! Home D 
tributors, Discount Prices! 800-874-90 
WATERWISE, Box 45981, Center H 
33514-0459. | 


PURIFY YOUR DRINKING WAT 
with easy to build distillation unit that 
moves Lead, Fluoride, Radon, Minerals, & 
Unit costs appoximately $20 to assemL 
Plans $5.00 from PBWR, Inc., Box 42 
Tequesta, FL 33469. 


ULTRAVIOLET Water Purification 
pools, drinking water, etc. STOP ADDI 
CHEMICALS. Plans $10.00. T-Service C 
P.O. Box 1193, Haverhill, MA 01830. 


VACATION, RESORTS, TRAVEL 


ASPIRE for your dream with our exc 
sive yacht club. $10.00. J N L, Box 366, | 
ba a MA 01538. 


POPULAR 


SCIENCE- | 
THE BENEFIT 


Each month Popular Science 
classıfied ads reach out to over 
4.4 million readers. If you are 
looking to reach involved, in- 
quisitive prospects, call me to 
advertise your product or service. 


Dorothy Ellis 
1-800-445-2714 
(212) 779-5163 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


601 Outdoor Home Storage Buildings Lit- 
erature from Arrow Group Industries illustrates 
the newest vinyl-coated steel and ‘Protected 
by Rust-Oleum” building offerings. It features 
children's playhouses and recycling/storage 
collection centers. Also included are storage, 
planning, and purchasing tips. Free 


602 Radar Detection A Bel-Tronics bro- 
chure explains Ka Band photo radar equip- 
ment. Some of the questions addressed: Is 
photo radar legal? |s photo radar the only type 
of equipment that can be used at Ka Band? 
Free 


603 Personal-ComputerTips In its detailed 
brochure, CompuServ describes how to obtain 
access to America's largest information serv- 
ice. Its data banks include an encyclopedia, 
news wires, and financial information. Free 


604 Water Treatment “The Water In Your 
Life" is an eight-page booklet about home water 
problems, how they occur, and how they can 
be corrected to provide a higher quality of life. 
EcoWater is the world's largest maker of home 
water treatment systems. Free 


605 Advanced Heat Pump The "All the 
Comforts of Home...and Then Some" bro- 
chure from Edison Electric describes the de- 
velopment of the EPRI-Carrier advanced heat 
pump, which operates 30 to 40 percent more 
efficiently than conventional heat pumps. Free 


606 Hobbyist Catalog Edmund Scientific's 
80-page catalog contains over 1,200 products, 
including telescopes, magnets, weather instru- 
ments, high-tech toys, fiber optics, and ideas 
for science-fair projects. Free 


607 Oil Additive A brochure from Fluora- 
mics describes Tufoil, a spectacular low-friction 
and low-wear oil additive. Tufoil makes chang- 
ing your oil a patented engine treatment. Enjoy 
fast starts, smooth operation, better accelera- 
tion, and longer engine life. Free 
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Product information 


608 Solariums  Aliterature package from Four 
seasons Solar Products includes: Series 200 
and 300 Patio Room Brochures, Mod-U-Glaze 
Brochure, Four Seasons Quiet Aire Roof Ven- 
tilation System Brochure, Window and Patio 
Door Catalog, and Steel and Royal Classic Cat- 
alogs. $10 


609 Contemporary Home Plans Anew 304- 
page Home Planners book is a guide to con- 
temporary designs. Homes for all budgets 
include Trend Houses for solar living, earth- 
sheltered houses, and atrium and courtyard 
designs. $9.95 


610 Auto Center Armrests A brochure from 
Husco Engineering describes the TracTop and 
Trac/Pad front center armrests with a sliding 
top cushion and pullout beverage tray. Models 
are for most popular import cars with bucket 
seats. Free 


611 Unusualltems The “Things You Never 
Knew Existed" catalog from Johnson Smith 
Co. contains over 1,800 hard-to-find novelties, 
hobby and sports equipment, scientific and 
electronic items, and gag gifts. Free 


612 Paint and Varnish Removal Klean 
strip's two free booklets, “Protect Your Home 
Like A Pro” and “Guide To Paint and Varnish 
Removal," offer important information for 
homeowners and weekend handymen. Free 


613 Clean and Protect The "Touch of Glass" 
brochure from Liquid Glass Enterprises shows 
the various uses of its products on cars, boats, 
and airplanes, and contains examples of why 
it is a “Total Appearance" system for your 
prized possessions. $1 


614 Car Waxing Guide A 32-page guide from 
Malm Chemical Corp. entitled “Car Detailer's 
Secrets" reveals little-known facts about car 
care, such as washing, polishing, waxing, and 
how to select the best products for the shine 
that's better than new. $1.50 


companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee. For your safety, please do not send cash. 


615 Wood Finishing This edition of Min- 
wax's 30-page finishing guide contains time- 
saving tips, easy how-to instructions, and 
step-by-step projects. Learn how to beautify 
and protect new wood and restore old wood to 
Its original beauty. Free 


616 Easy Hammering Literature from Pro 
Tools describes its adhesive-backed "Nail Pro” 
hammer attachment. Nail Pro holds and starts 
any nail with one-handed operation. $1.89 


617 Septic-System Help Unfortunately, your 
septic system can back up. However, Rid-X 
helps you avoid septic system failure. The free 
booklet explains how your septic system oper- 
ates and how you can help it keep working. 
Free 


618 Wood Refinishing The color-illustrated 
guide from United Gilsonite Labs offers tips 
on wood finishing, refinishing, and special 
stain effects. In addition, this guide provides 
how-to information for all phases of the wood- 
refinishing process—from removing old paint 
to choosing and applying new stains and pro- 
tective wood finishes. This guide is from the 
manufacturer of Zar Stains and Clear Wood 
Finishes. Free 


619 Gas Savers U.S. Auto-Tech's full-color 
catalog features innovative products that are 
designed to save gasoline, increase engine and 
car life, and maintain high-performance mo- 
toring. Featured are the famous Slick 50 prod- 
ucts. $1 


620 Deck Care Products Two brochures are 
available from Wolman: ''Treat Your Deck to a 
Longer Life" shows how Wolman Deck Bright- 
ener, RainCoat Water Repellent, Deck Stains, 
and Clear Wood Preservative help restore and 
protect pressure-treated wood decks against 
the harmful effect of water. "Treat Your Deck 
to the Rich Warmth of Natural Wood” shows 
how Wolman RainCoat Water Repellent gives 
you immediate water repellency. Free 
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Looking Back... 


Sampling a century of Poputar Science 


June 1965 

“As radiation alarms 
wailed, Robert Peabody 
YEARS AGO ban down two flights of 
stairs and cut through an emergency 
exit. Stripping off his contaminated 


2 


| clothes, he ran naked across an empty 


field to the first-aid shack near the 


| plant. 


“Peabody had been pouring a uran- 
ium-235 solution from a slender plas- 
tic bottle into a squat tank. Before the 
bottle was empty, there was a blue 
flash. Simply because of the change 


| in shape of its container, the U-235 


solution had reached “criticality.” 
From the neutron burst, Peabody had 
received enough radiation to kill him 


June 1940 

“That car you'll be buying 
in 1942—what will it look 
like? Will it have the en- 
gine in the front or the back? Will it 
be heavier or lighter, longer or 
shorter, more or less expensive 
than the car you're driving 
now? 

“Whispers of radical 
changes and innovations in 
motor-car design are in 
the wind, and the recent | 
granting of a series of im- Ws 
portant automotive patents, every 
one of which covers a car having 
its power plant in the back in- 

glacial action in south- 


YEARS eastern Connecticut seem 


thus far to have almost entirely es- 
caped the attention of geologists. 

“A survey of the section of country 
bordering on Long Island and Fish- 
er's Island Sounds can hardly fail to 
produce a conviction that it was here 


June 1890 


^Remarkable evidences of 


| that at least one of the great New 


England glaciers debouched into the 
waters of the Atlantic. There would 
also seem reason to believe that the 
central or medium line of this glacier 
is now indicated by the course of the 


Thames River. 
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at least 10 times over. He was dead 
49 hours later. 

“The Atomic Energy Commission 
and an industry spokesman say the 
atomic field has an accident rate lower 
than most industries. They claim that 


“The number and size of the boul- 
ders that are strewed over the bottom 
of Fisher’s Island are also a matter of 


A typical glacial 


boulder on Fisher's Island 


SAFETY MEASURES 


ALY LECTION 


no injuries to the public have resulted 
from radiation accidents. Perhaps, 
however, the growth of the industry is 
increasing the probability of accidents. 
And it may well be that some plants 
are more dangerous than others.” 


m» 
«9. N stead of the front, heralds the 
"A dawn of a new era in automo- 


tive transportation. 
"Take the advanced car 
design patented only a few 
4; ^ weeks ago and assigned to 
» a leading independent car 
manufacturer. Looking like 
a giant aerial bomb on 
wheels, this model has its 
engine lifted bodily from the 
conventional forward spot and set 
down near the rear axle in what would 
be a 1940 car's trunk compartment. 
"And what do car owners themselves 
want in the future? Recent reports say 
consumers have three demands: room- 
iness, efficiency, and low price." 


interest and wonderment to even those 
least acquainted with the subject, who 


merely sail over and fish in the shal- | 


low waters. 

"Fisher's Island it- 
self is little other 
than a mass of boul- 
ders covered in great 
part by sand, and 
probably marks the 
line where a heavy 
ocean surf arrested 
the further progress 
of the glacier by 
breaking in upon its 
structure and releas- 
ing its heavier rock 
and gravel." 


The premium spark plug 
for the two car's in your car 


Your car's engine must perform at two 
punishing extremes. Under carbon-building 
stop-and-go driving. And temperature-raising 
high-speed driving. 

The Champion High Output Technology 
spark plug is the one spark plug made to per- 
form better at these extremes. It has a smaller- 
diameter insulator tip and center electrode, to 
burn carbon away and run cleaner at low 
speeds. Plus an exclusive copper-cored 
ground electrode, so it runs up to 200° cooler 
at high speeds. And a gold palladium insert, 
for more reliable performance at all speeds. 


21) Cooper Industries, ime 


The H.O.T. spark plug is so advanced, 
Champion guarantees tune-ups at participat- 
ing installers for 12 months or 12,000 miles. 
And no other spark plug does that. 

For details on this guarantee and the 
Champion H.O.T. spark plug, see your par- 
ticipating service or auto parts dealer. Or call 
1-800-HOT-PLUG for the name of the dealer 
nearest you. 


Win a trip to the Australian Grand Prix. 
Enter Champion's “We Race, You Win" 

Giveaway. You could win a trip to the 

Australian Grand Prix or one of over 4,000 

other great prizes. Look for 

details at the display at 

participating dealers. 

No purchase necessary. 


We race. You Win. 


For people who 
like to smoke... 
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SURGEON GENERAL'S WARNING: Cigarette 


Smoke Contains Carbon Monoxide. 


Regular: 10 mq "tar," 0.8 mg nicotine—Menthol: 11 mg 
"tar" 0.8 mg nicotine av. per cigarette, by FIC method 
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